
June 1995 

STATISTICAL METHODS ATTACHMENT 

WILCOXON RANK-SUM TEST 

A11-B-58 2804.07 OOOO:RTF:ford0910.A12 



When a single complimce well group is beiug compared to background data and a non­

parametric li:St is needed, the Kroskal-Wallis pn • edure sbouid be replaced by the WH::.-..coo R.mlc­

Sum test (Uhmann, 1975; also known as the two-sample Mami-Wbimey U test). For most 

ground-water applica!ions. the Wilcoxon =st should be used whenever the piOpottion of 

nondetects in tbB ~binr::d clara set exceeds 15 peiceDL However, to provide valid results, do not 

use the W"llc:mm ll::ll unleSI the compliana: well and bal::kgmuDd clara jpwps both contain at least 

four samples each. - · 

To run the W"llcoxon Rank-Sum Test, use the following algorilhm. Combine the compli.ance 

and background data and rank the mdeJecl values from 1 toN. Assume there are n compliance. 

samples atld m backg~wnd samples so dw N-m-+tt.. DeDOie the nDb of the compliance samples 
' 
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by c; and the ranks of the background samples by Bj. Then add up the ranks of the compliance 

samples and subtrii!Ct n(n+ 1 )12 10 get the Wilcoxon statistic W: 

The rationale of the Wilcoxon test is that if the ranks of the compliance data are quite large_ 

relative 10 the-background ranks, then the hypothesis that-the-compliance and background values -

came from the same population should be rejec:red.. Large values of the statistic W give evidence of 

contamination at the compliance well site. 

To find the critical value of W, a Nonnal approximation to its distribution is used. The 

expected value and standard deviation of W under the null hypothesis of no contamination are 

given by the formulas 

1 
SD(W) = -mn(N + 1) 

12 

An approximate Z-score for the Wilcoxon R.anlc:-Sum Test then follows as: 

1 
W-E(W)--

Z• 2 
SD(W) 

The factor of 1/2 in the numerawr serves as a continuity cmxcction since the discrete distribution of 

the statistic W is being ::.pproximall:d by the continuous Normal distribution. 

Once an approximate Z-score has been computed, it may be cmnpared to the upper 0.01 

percentile of the standard Normal distribution, z.w•2.326, in order to determine the statistical 

significance of the test. If the observed Z-score _is greater than 2.326, the null hypothesis may be 

rejecu:d at the 1 percent significance level. suggesting that there is significant evidence of 

cootamination at the complimt:e well sile. 

EXAMPLE 13 

The table below contains copper conceniJ'ation data (ppb) found in water samples at a 

mooiroring facility. Wells 1 and 2 are background wells and well3 is a single compliance well 

swopcci!Cd of contJmination. Cakulale the Wilcoxon Rank-Sum Test 011 these data. 
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SOLUTION 

Month 

1 
2 
3 
4 
5 
6 

Copper Conc:emration (ppb) 

Background. 

Well 1 Well2 

4.2 
5.8 

11.3 
7.0 
7.3 
8.2 

5.2 
6.4 

11.2 
11.5 
10.1 
9.7 

Compliance 

Well3 

9.4 
10.9 
14.5 
16.1 
21.5 
17.6 

Step 1. Rank the N=18 observations from 1 to 18 (smallest to largest) as in the following table. 

Ranks of Copper Concentrations 

Background Compliance 

Month Welll Well2 Well3 

1 1 2 8 
2 3 4 11 
3 13 12 15 
4 5 14 16 
5 6 10 18 
6 7 9 17 

Step 2. Compute the Wilc:oxan swislic by adding up the compliance .well ranks and subtraCting 
n(n+1)/2, so tlw W-85-21==64. 

Step 3. Compute the expected value Bnd standard deviation of w.· 
1 

E(W) = 
2 

mn = 36 

SD(W)= /r-.:l~mn-(N-+-1) =..Jili = 10.677 
V12 . 

l 
W-E(W)--

Z• 2 '"'64-36-0.5 =2.576 . 
SD(W) 10.677 
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Step 5. Compare the observed Z-score to the upper 0.01 percentile of the Normal distribution. 

Since Z=2.576>2.326=z.oJ, there is significant evidence of contamination at the 

compliance well at the 1 percent significance level. · 

3. 2.1 Handling Ties in the Wilcoxon Test 

Tied observations in the Wilcoxon test are handled in similar fashion to the Kruska.l-Wallis 

procedure. First, midranks are computed for all tied values. Then the Wilcoxon statistic is 

computed as before but with a slight difference. Toform-the approximate: Z-score, :m adjusonent 

is made to the formula for the standard deviation of W in order to account for the groups of tied 

values. The necessary formula (Lehmann, 1975) is: 

SD'(W)= 

where, as in the Kruskal-Wallis method, g equals the number of groups of distinct tied 

observations and lj 1ep•esents the number of tied values in the ith group. 
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To esti.mallil a Predictioa limit at a particular well using me Poisson model, the approach 

described by Gibbons (1987b) and based on the worit of Cox and Hinldey (1 rr/4) can be used.. In 

this case, an upper limit is estimaU"d for an inte!'VIIllllat will cmmin Ill of k future measuremena of 

an analyre with confidcno: level 1-«. given n previous backgrounchneasuremeniS. 

To do this. let T0 represent the sum of the Poissoa counts of n background samples. The 

goal is to predict Tt •, rcprcsc:nting the tocal Pois3oo count of tbre next k sample measuremen11. As 
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Cox and Hinkley show, ifTn has a Poisson distribution with mean fJ. and if no contamination has 

occurred, it is reasonable to assume that T k • will also have a Poisson distribution but with mean 

Cllo where c depends on the number offurure mea.sun::ments being predicted. 

In particular, Cox and Hinckley demonstrate that the quantity 

[
!" _ c(T. + T;)J2 

k (1 +c) 
c(T. +T;) 
(l+ci 

has an approximate standard Normal distribution. From this :relation, an upper prediction limit for 

T~,:* is calculalcd by Gibbons to be approximately 

where t .. tn-1,a. is the upper (1-a.) percentile of the Student's t distribution with (n-1) degrees of 

freedom. The quantity c in the above formulas may be computed as k/n, where, as noted. k is the 

number of future samples being p:redicred. 

EXAMPLE 10 

Use the following benzene data from six background wells to estimate an upper 99% Poisson 

Prediction limit for the next four mea.sun::ments from a single downgradient well. 

Benzene COncentranons ijij)b) 

Moruh Weill Weill Well3 We114 WellS·. Wel16 

1 <1 <2 <2 <2 <2 <2 
2 a· <2 <2 15.0 <2 <2 
3 <2 <2 <2 <2 <2 <2 
4 <2 12.0. <2 <2 <2 <2 
s <2 <2 <2 <2 <2 10.0 
6 <2 <2 <2 <2 <2 .<2 
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SOLUTION 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Pooling the background data yields n=36 samples, of which, 33 (92%) are nondeteet 

Because the rate of detection is so infrequent (i.e., <10%), a Poisson-based Prediction 

limit may be appropriate. Since four future measurements are to be predicted. k=4, and 

hence, c=k/n=l/9. · · 

Set each nondeteet to half the deteCtion limit or 1 ppb. Then compute the Poisson count 

of the sum of all the background samples, in this case, Tn=33(1)+{12.0+15.0+10.0) = 

70.0. To calculate an upper 99% Prediction limit. the upper 99th percentile of the !­

distribution with (n-1)=35 degrees of freedom must be taken from a :reference table,· 

namely 135 •• 01=•2.4377. 

Using Gibbons' formula above, calculate the upper Prediction limit as: 

'I' =..!..(70)+ (2.4377)
2 

+ 2.4377 70(1+9)+ (2.4377)
1 = 15.3 b 

k 9 2(9) 9 4 pp 

To test the upper Prediction limit, the Poisson count of the .s.wn of the next four 

downgradient wells should be calculated. If this sum is greater than 15.3 ppb, there is 

significant evidence of contamination at the down gradient well. If not, the well may be 

:regarded as clean until the next testing period. 

The procedure for generating Poisson prediction limits is somewhat flexible. The value k 

above, for instance, need not represent multiple samples from a single well It could also denote a 

collection of single samples from It distind wells, all of which are assumed to follow the same 

Poisson distribution in the absence of contamination. The Poisson distribution also has the 

desirable property that the sum of several Poissoo variables also has a Poisson distribution, even if 

the individual components are not identically distributi:d. Because of this, Gibbons ( 1987b) has 

suggested that if several analyteS (e.g., different VOCs) can all be modeled via the Poisson 

distribution, the combined sum of the Poisson counts of all the analyteS will also have a Poisson 

distribution, meaning that a single prediction limit could be estimated for the combined group of 

analytes, thus reducing the necessary number of statistical teSts. · 

A major drawback to Gibbollll' proposal of establishing a combined prediction limit for 

several analytes is that if the limit is~. it will not be clear which analyte is :responsible for 

"triggering" the test. In pan this problem explains why the ground-water monitoring :regulations 

mandate that each analyte be tested separately. Still, if a large number of analyteS must be :regularly 

tested mil the detection rate is quite low, the overall facility~wide false positive rate may be 

ww::eeptably high. To remedy this simation. it is probably wisest to do enough initial testing of 

bacltgrwild. and facility I""C"'te and wute samples w determine thole specific panmeter3 lhc;;sc;m 

at levels substantially greater than bacll:groood. By limiting mi'Jiliuxing and statistical tests to a few 
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parameters meeting the above conditions, it should be possible to contain the overall facility-wide 

false positive rate while satisfying the regulatory requiremenrs-and assuring reliable identification 

of ground-water contamination if it occurs. 

Though quantitative information on a suite of VOCs may be automatically generated as a 

consequence of the analytical method configuration (e.g., SW-846 method 8260 can provide 

quantitative results for approximately 60 different compounds), it is usually unnecessary to 

designate all of these compounds as leak detection indicators. Such practice generally aggravates 

the problem of many comparisons and results in elevated false positive rates for the facility as a 

whole. This makes accurate statistical testing especially difficult. EPA therefore recommends that 

the results of leachate testing or the waste analysis plan serve as the primary basis for designating 

reliable leak deteCtion indicatOr parameters. 
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TABLE 6. PERCENTILES OF STUDENT's t-DISTRIBUTION 

(F = 1-a; n =degrees of freedom) 

';\ .1!0 .75 .liO .95 ms .!19 .m .9995 

I .325 1.000 3.0i8 6.314 12.708 31.8'21 . 63.6.57 6.36 619 

2 .:!89 .816 1.686 :uno •• 303: -::&:~- -9.925 :!1.598 
3 ·= .765 1.1538 2.353 3.182 "4.541 5.8-U 1::.!.94.1 

• .271 .741 1.333 2.132 2.776 3.74.7 4.604 8.610 

s . .267 .727 1..476 2.015 2.511 3.365 ··= 6.8S9 ' 
6 . .26.5 .itS 1.#0 1.943 2 ... 7 3.143 3.707 5.939 
7 . .263 .ill 1.415 1.895 2.365 2.998 

I 
3.-499 5.411.5 

8 .2112 .706 2.397 l.S60 2.306 2.896 3.355 5.041 
9 . .261 .703 1.383 !.S33 2.262 :.S21 J.ZSO 4. 781 

10 .::60 .':'00 1.372 1.812 2.:28 2.764 3.169 4 . .587 

II .260 .697 1.~63 1.796 2.201 .2.718 3.106 4.437 
12 .259 .695 I 1.356 1.1!12 2.119 2.651 3.055 4.318 
13 .:!59 .694 1.350 1.771 2.160 ::.650 3.012 4.2:1 
14 .258 .692 1.345 1.761 2.145 2.62{ 2.9i7 4.140 
IS .258 .691 1.341 l.iS3 2.131 2.602 2.947 4.003 

16 .258 .690 1.331 1.746 2.120 2.583 2.921 4.015 
17 .251 .689 1.333 l.';'.W :.no 2 . .567 2.898 3. 96.5 
18 .257 .685 1.330 l.i34 :!.101 2.5.52 2.878 3.9Z2 
19 .:Si .688 I.J"..S 1.;29 

I 
2.093 2.539 2.S61 I 3.SS3 

20 .257 .687 l.Z:S 1.725 ::.086 :!.523 2 .S45 

I 

3.850 

' 21 .Z57 .&:6 1.3%3 1.721 :.oso 2.518 :2.531 3.819 
22 .Z.S6 .686 1.321 1.717 2 .OH 2.508 :!-.819 l 792 
%3 .~6 .6&5 1.319 1.714 :2.069 2.500 2.807 3.";'"67 
24 .zsa .6&5 1.318 1.711 2.064 2.492 2.797 3.74.5 
25 .256 .684 1.316 1.708 2.000 2.48.5 :!.;s;" 3.725 

26 .256 .684 1.315 1.706 2.056 2.4.79 2.7i9 3.707 
27 .zsa .684 1.314 1.703 2.052 2.413 2.7il 3.690 
25 .256 .683 1313 1.701 2.048 2.467 2.763 3.674 
29 .:!56 .683 1.311 1.699 2.045 2.<62 2.756 3.659 
30 .258 .683 1.310 1.697 2.042 2.4.57 2.7SO 3.6<6 

40 .255 .681 1.303 1.684 2.021 2.423 2.70. 3.551 
60 .254 .679 1.296 1.1171 2.000 2.390 2.660 3.460 

120 .254 .677 1.289 1.6.58 1.080 2.3.SS 2.617 3.373 
• .253 .674 1.282 I.&<S 1.960 . 2.326 :!.576 3.291 

SOURCE: CRC Handbook of Tables for Probability and Statistics. 1966. 
W. H. Beyer, Editor. Published by the Chemical Rubber Company. Cleveland, 
Ohio. 
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4. 2.1 Non-parametric Prediction Intervals 

When the parametric assumptions of a Normal-based Prediction limit cannot be justified, 

often due to the presence of a significant fraction of nondetects, a non-parametric Prediction 

interval may be considered instead. A non--parametri-c:· upper-Prediction limit is typically 

constructed in the same way as a non-parametric upper Tolerance limit, that is, by estimating the 

limit to be the maximum value of the set of background samples. 

The difference between non-parametric Tolerance and Prediction limits ·is one of 

in~etpretation and probability. Given n background measurements and a desired confidence level, 

a non-parametric Tolerance interVal will have a certain coverage percentage. With high probability, 

the Tolerance interval is designed ta miss only a small percentage of the samples from 

downgradient wells. A Prediction limit, on the othe:r hand. involves the confidence probability that 

the next future sample or samples will definitely fall below the upper Prediction wniL In this 

\.. .. ./ sense, the Prediction limit may be thought of as a l~ coverage Tol.ernna: limit for the next k 

future samples. 

As Gunman (1970) has indicated. the confidence probability assocla!ed with predicting that 

the oext single observation from a downgradient well will fall below the upper Prediction limit -· 

estimated as the maximum baclcground value - is the am; as the eym ted coym,&e of a similarly 

constructed upper Tolerance limit, namely (1-a)"''!/(n+l). Furthermore, it can be shown from 

Gibbons (199lb) that the probability of havins k future samples all fall below the upper non­

parametric Prediction limit is (1-a)"''!/(n+lt). Table A-7 in Appeodix A lists these confidence 

levels for various choices of n II.Dd k. ~ false positive me associ•""" with a single Prediction 

Wnit can be cc:mpued as cme minus the c:oofidence level 

Bahmc:ins the ease with which non-parametric upper Prediction limits are constri!Ctlld is the 

fact that. given fixed numben of baclcgrowlll samples and future sample values to be predicted. the 

maximum confidence level assocWed with the Preclictioo limit is abo filmd. To inc::reue the level 

of confidence, the only choices are to 1) dec::n:ue the mnnber of fiJam: values to be predicted at 1111y 

testin& period. or 2) i.ncrease the number of badtgl'OIIJ!d ~~~~mples used in the tesL Table A· 7 can be 

used lioog Wese lilies to pWIIID ~ sampl.ins SU'ateiY SO that the (abe pos:itive me C11D be 

minimi?Pd and the c:oofidence probability mmrimi?Pd to a de:irhed levd. 
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EXAMPLE 17 

Usc the following arsenic dam from a monitoring facility to compute a non-panmc:tric upper 

Prediction limit t1w will contain the next 2 monthly measurements from a downgradient well and 

derermine the level of confidence associated with the Prediction limit. 

Anenic Concentrations (ppb) 

Background Wells Compliance 

Month Weill Well2 Well3 Well4 

1 <5 7 <5 
2 <5 6.5 <5 
3 8 <5 10.5 
4 <5 6 <5 
5 9 12 <5 8 
6 10 <5 9 14 

SOLUTION 

Step 1. 

Step 2.. 

Step 3. 

Deu:rmine the maximum value of the background data and use this value to estimate the 
upper Prediction limit. In this case, the Prediction limit is set to the maximum value of 
the n•l8 samples, or 12 ppb. As is true of non-parametric Tolerance interVals, only 
uncontaminated wells sboWd be used in the consttuctioo of Predictioo limits. 

Compu~e the COilfidence level and ~ve rate associ•red with the Prediction limit. 
Since two future samples are being · and n= 18, the confidence level is found to 

be ll/(n+k}al~. Consequently, the Type I errar or false positive rate is equal to 

(1-.00}al~. If a lo'lllef false positive rate is desired, the number of background 
samples used in the test must be enlarged. 

Compam each of the downgradient samples against the upper Predic:lioolimit. Since the 
value of 14 ppb for mootb 2 exceeds the limit. conclude that tbc:re is siguificant evideDce 
of~ u the downpdiem wellu the 1~ level of sipficance 
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AMBIENT AIR MONITORING PLAN AND PROCEDURES 



ATTACHMENT 11C 

Ambient Air Monitoring Program 

Part 111 of the Michigan Natural Resources and Environmental Protection Act 451 (Hazardous 

Waste Management) requires that air emissions !rom hazardous waste facilities be addressed 

by implementation of an ambient air monitoring program. The Michigan Department of Natural 

Resources (MDNR) Air Quality Division has developed and published guidelines lor these 

monitoring programs: 'Network Design Criteria for Act 64 Ambient Air Monitoring Programs• 

(March 1985). MDNR approval of the ambient air monitoring plan is required as part of the 

permitting process for the Allen Park Clay Mine Landfill (APCML). 

This Air Monitoring Plan describes the ambient monitoring program to be conducted when the 

APCML begins operation. Ambient monitoring shall be conducted on a frequent and routine 

basis, with a broad range of parameters being addressed. The monitoring program is 

intended to provide the MDNR with the data necessary to evaluate the compliance status of 

the facility with respect to relevant standards and to develop a long-term record of ambient air 

quality near the facility. This Air Monitoring Plan has been prepared based upon a review of 

Act 64 and pertinent MDNR documents. This document is intended to fulfill the Act 64 

ambient air monitoring permit requirement. 

The monitoring program is designed to collect data suitable for review for compliance with 

standards. 

This monitoring plan describes the strategy and procedures to be followed in conducting the 

ambient monitoring program. This program includes the following features to ensure high 

quality, representative data: 

• Year-round monitoring 

• Monitoring for a broad range of metals 

• Sensitive sampling and analysis methods 

• 24-hour sampling 

• Monitoring at downwind and upwind locations 

• Background monitoring 
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• Conformance with MDNR netWork design criteria 

• Quality assurance and quality control procedures 

The remainder ol this document discusses the following features of the proposed program: 

• Target compound selection 

• Monitoring strategy 

• Sample collection and analysis procedures 

• Quality assurance 

• Data reduction and reporting 

Target Compound Selection 

Samples shall be collected and analyzed for a defined set of target compounds. The disposal 

of liquids in the landfill is prohibited. Also, stored wastes will be covered on a daily basis. 

Nevertheless, volatile organics will be monitored as part of the proposed program. Metals, 

total suspended particulate matter (TSP) and PM-1 o (particulates with aerodynamic diameter 

less than 1 0 I'm) will also be monitored as target parameters. 

The target compound list was developed based on several information sources. The following 

factors were considered in selecting target compounds: 

• Potential emissions from the landfill 

• Toxicity 

The information sources reviewed include: 

• Waste Acceptance Plan lor the APCML 

• MDNR Air Quaiity Division papers 

• Similar monitoring programs in Michigan which are licensed or proposed lor 
license under Act 64 

Table 11 C-1 (Attachment 11 C) shows the Target Compound List for this program. For the 

purpose of this monitoring program each target compound is considered a potential emission 
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from the landfill. Table 11 C-2 summarizes the proposed sampling and analytical methods with 

the detection limit goals lor the methods. 

Monitoring Strategy 

The monitoring strategy disc.ussed in this section has been developed to ensure that the 

objectives of the program are met. The overall objectives of the air monitoring program are to: 

• Determine background ambient air concentrations near the APCML; monitor 
emissions attributed to landfill operations 

• Comply with MDNR Network Design Criteria lor Act 64 Ambient Air Monitoring 
Programs 

The specific monitoring components which shall help achieve these objectives are the 

selection of appropriate sampling locations, methods, and schedules. Each of these elements 

is discussed below. 

MDNR requires that monitoring equipment be placed at a minimum of two locations: one 

background station and one station at the point of highest predicted source impact 

concentration. APCML proposes to utilize four existing sampling stations which are located 

within the APCML facility. APCML proposes to locate a colocated sampling station at the 

maximum impact point (M2 on Figure 11 C-2). A windrose which illustrates the distribution of 

wind speeds and wind directions for the area is shown on Figure 11 C-1 (Attachment 11 C). 

The tentative station locations are shown on Figure 11 C-2 (Attachment 11 C). 

Each station shall be fully equipped to collect samples lor each target compound. Each 

sampler shall be located free from obstructions and reactive surfaces in accordance with 

MDNR requirements. The intake of each sampling train is to be located 3 to 5 meters above 

ground level. 

The sampling schedule lor this program follows MDNR requirements for Act 64 air monitoring 

programs. Sampling shall be conducted on every third day for 3 months. This 3-month 

period shall include the season when facility emissions are potentially the highest. If this 

sampling program begins prior to July, the initial sampling will be conducted on a once-per-6-

day frequency. The sampling frequency shall be increased to once every 3 days for the 

months of July, August, and September. All measurements shall be conducted over a 24-hour 

duration (i.e., averaging time of 24 hours). 
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Following the 3-month, 3-day sampling frequency period, monitoring shall be reduced to a 

once-per-6-day frequency, subject to MDNR approval. The MDNR may deny the reduced 

sampling schedule H standard operating procedures have not been followed or if the program 

has failed a quality assurance audit. 

Landlilling activities are likely to be intermittent. The ambient air monitoring will continue lor 30 

days following cessation of landfill activities. Monitoring will startup again upon the receipt of 

the first load of waste and continue as before. 

Sampling sessions shall be scheduled to coincide with total suspended particulate (TSP) 

sampling conducted by the U.S. EPA. The EPA's sampling also occurs once every 6 days. 

Sampling conducted at a 3-day frequency shall be scheduled such that every other sampling 

session coincides with the EPA's sampling. 

Sample Collection Procedures 

Airborne Particulate Matter (TSP and PM-10) 

Total suspended particulate matter (TSP) and suspended particulates of less than ten-micron 

aerodynamic diameter (PM-I 0) shall be collected using the General Metal Works (GMW) 

Model 2000 H (or equivalent) high-volume sampler (hi-vol), with glass fiber filters. The TSP 

sampling method is an EPA reference method in general use lor nearly two decades. The 

PM-10 method is a modification of the EPA TSP method that uses aerodynamic effects to 

collect only the desired ( < I 0 m) particulate size fraction, which involves the addition of a 

special, commercially available inlet adaptor to the standard hi-val, and flow control to maintain 

a 40 cubic-feet-per-minute (CFM) flow rate. TSP and PM-10 samples shall be collected 

according to requirements listed in 40 CFR Part so, Appendix A. 

The TSP and PM-10 samples are analyzed gravimetrically by weighing each filter in a 

humidity-controlled environment prior to sampling, and then reweighing in that environment 

after sampling. The net weight gain is then combined with the measured sample air volume to 

determine the ambient air concentration. 

Metals 

Fitter pads from the TSP monitors shall be analyzed for metals content utilizing EPA Reference 

Methods 601 0. 
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Volatile Organic Compounds (VOCs) 

Volatile organic compounds shall be collected on Tenax solid sorbent cartridges, SUMMA 

passivated canisters, or equivalent utilizing a calibrated flow-controlled sampling pump. Solid 

sorbent cartridges are designed to efficiently collect VOCs ol varying molecular weight. A 

known volume of air shall be drawn through the clean cartridge at a predetermined !low rate 

where the compounds of interest shall be collected on the sorbent material. APCML proposes 

to conduct further analysis using the Gas Chromatography/Mass Spectrometry (GC/MS) or 

Gas Chromatography/Flame Ionization Detection (GS/FID w~h the Hall Detector) as an 

· acceptable·aflemate. "ThErGS/FID method shan;·if employed,-be conducted in accordance 

with EPA reference methods. 

The design of this monitoring program assumes that all samples collected shall be analyzed. 

However, it is the nature of field programs that events occur which occasionally degrade the 

quality or integrity of individual samples. Therefore, only samples that satisfy specific 

validation criteria shall be selected lor laboratory analysis. Samples that fail to meet the 

established criteria outlined in Table 11 C-1 shall not be prioritized lor analysis. Sampler 

operation, sample integrity, sample documentation, and meteorological conditions shall be 

assessed as summarized in Table 11 C-3. 

Analytical Protocols 

TSP and PM-10: Gravimetric Analysis 

The preweighed filters shall be returned to the air quality laboratory of choice for gravimetric 

analysis. Particulate weights shall be measured to the nearest tenth of a milligram in 

accordance with standard U.S.EPA procedures. 

Selected Metals 

Five metals (As, Cd, Cr, Hg, Pb) shall be measured utilizing EPA reference method 6010A 

(Inductively Coupled Argon Plasma • Atomic Emission Spectroscopy). 

Volatile Organic Compounds: Gas Chromatography/Mass Spectrometry (GC/MS) Analysis 

Volatile organic compounds collected in solid sorbent cartridges shall be thermally desorbed 

and analyzed by GC/MS based on EPA Methods T-01 and T-02 from the Compendium of 

Methods for the Determination of Toxic Oroanic Compounds in Ambient Air EPA-600/4-89/017 

(revision of the original compendium EPA/600/4-84/041 and first supplement EPA/600/4-

87/006). The methods involve flash vaporization of the solid sorbent cartridge employing a 
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heated chamber in conjunction with an inert gas purge. The inert gas transfers the thermally 

desorbed compounds from the cartridge in the gas phase onto a cold trap and subsequently 

onto a GC column held at ambient temperature. The GC column temperature is then •ramped' 

and the components eluting from the column are identified and quantified by mass 

spectrometry. 

An alternative to GC/MS is Gas Chromatography with Flame Ionization Detection (GS/FID with 

the Hall Detector). Ambient air analysis will be conducted with acceptable methods lor the 

···SUMMA-passivated-canisters. 

Upon receipt at the laboratory, samples from the field shall be transferred to the sample 

processing area The custody seals shall be inspected prior to opening each sample 

shipment. Upon opening, the accompanying chain-of-custody documentation shall be verffied, 

signed, and dated. Sample numbers shall be assigned to serve as unique sample identniers 

during all subsequent sample handling and analysis. Samples shall be returned to their 

respective containers, sealed, and stored to await analysis .. 

Relatively low detection limits are required lor this program for several reasons. First, many of 

the target compounds typically are present in ambient air. Thus, sensitive detection limits are 

necessary to distinguish facility contributions, if any, from background. Second, the MDNR 

has issued acceptable ambient concentration guidelines for many compounds. For VOCs the 

concentrations are relatively low, 0.02-1.0 Jlg/m3
• For metals, the detection limits are expected 

to be in the range 0.03 to 11 ng/m3 depending on the specffic metal. 

Sample Control and Chain-of-Custody 

The purpose of sample control and chain-of-custody procedures is to document the identity of 

the sample and its handling from the point of collection through completion of sample analysis 

and data reduction. Custody records trace a sample from its collection through all transfers of 

custody until it is transferred to the analytical laboratory. Internal laboratory records then 

document the custody of the sample through its final disposition. 

Sample control shall begin in the analytical laboratory, with the preparation of collection 

media. Sampling kits shall be provided to the field coordinator by the laboratory. The 

sampling kits shall be enclosed in coolers, and shall include the appropriate sample media, 

Chain-of-Custody Forms, and all appropriate shipping blanks. The sample media provided in 
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the sampling kits shall be packaged by the laboratOI)'. Completed sampling kits shall be 

returned to the laboratory by the field coordinator after the samples have been collected. As 

samples are collected, each sample shall be labeled with the following information: 

• Sample identification number 

• Sampling site 

• Date 

• Time 

• Sampler - signature of person collecting the sample 

• Remarks - any pertinent field observations or further sample description 

After collection, identification, and preservation, the sample shall be maintained under Chain­

of-Custody procedures. 

In addition to the labeling of the sample media, a field sample log shall be maintained by the 

field coordinator (or designee) in which a complete account is kept of samples collected at 

each sampling site. The sample log is filled out as soon as possible after sample collection. 

Information entered in the log for each sample inCludes the following: 

• Sample site location 

• Sample ID number 

• Sample type 

• Date collected 

• Start and end time of sample run 

Chain-of-Custody procedures serve at least two essential purposes in ambient monitoring 

programs as follows: 

• 

• 

They provide a formalized mechanism lor the assignment of responsibility for 
sample integrity. 

They provide objective, physical evidence of the possession history and 
integrity of each sample, from collection, through analysis to data reporting, 
which supports the validity of site investigation data. · 

A sample is under a person's custody ff: 

• It is in that person's possession 
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• 

• It is in that person's view, alter being in his or her possession 

• It was in that person's possession and he or she locked tt up to prevent 
tampering; or 

• It is in a secure area, under the control of that person 

The following custody procedures are followed in the field: 

1. Prior to commencement of sampling, the field coordinator shall instruct the 
sampling team in the Chain-of-Custody procedures. 

2. The field sampler shall be personally responsible lor the care and custody of 
the samples collected until they are transferred or dispatched properly. 

3. The field coordinator shall determine whether proper custody procedures were 
followed during the fieldwork and shall decide ~ additional samples are 
required. 

4. As soon as each sample has been collected, containerized, and labeled, it is 
entered on the Chain-of-Custody Form. One Chain-of-Custody Form may be 
used for as many as 8 samples but all samples sharing a single Chain-of­
Custody Form must be packaged and shipped together. The sampler must 
accurately and legibly complete all of the heading information on the form. 
For each sample, the following information shall be entered: 

• Sample identification number (must be identical to the 
identification number on the sample label) 

• Date and time of sample collection 

• Type of sample media 

• Analyses to be performed 

The following procedures are followed in shipping samples and transferring custody: 

1. Package samples properly lor shipment and dispatch to the analytical 
laboratory for analysis, with a separate custody record accompanying each 
package. · 

2. Seal shipping containers with Chain-of-Custody tape for shipment to the 
laboratory. The Chain-of-Custody seal is signed and dated by the person 
applying the tape. The number on the Chain-of-Custody tape is recorded in 
the field notebook or on the sample log. 

3. Enter the method of shipment, the courier's name(s), and other pertinent 
information in the 'Remarks' box. A copy of the shipper's waybill or airbill is 
retained by the last custodian prior to shipment. 
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Sample Collection Procedures 

FiRers shall be transported in a labeled envelope and directly installed into the 

sampling unit. Prior to sampling, the high-volume filter shall be visually inspected for 

defects, such as pinholes, tears, creases, or lumps. Any loose particulate shall be 

removed with a brush. Each filter shall be numbered for identification in one of the 

four comers. After sampling (approximately 1,800 M3 of air), each filter shall be folded 

in half so that the side with deposits only touches itself. The filter shall then be 

inserted back into the same labeled envelope. Until the analysis is performed, filters 

· · ·shalt· remain· in- their·sealed·ptastic-storage·bags. 

Ana!vtical Procedures 

For the PM-1 0 and TSP samplers, analytical procedures prescribed in 40 CFR Part 50 

Appendix B shall be utilized. For metals, EPA Reference Method 6010A shall be 

utilized. For VOCs, EPA Reference Methods T0-1 and T0-2, or Reference Method T0-

3 shall be utilized. 

Data Reduction, Validation. and Reporting 

Quality control measures shall be used to ensure the generation of reliable data from 

sampling analysis activities. All information shall be collected and organized clearly 

and concisely, and reported accurately. 

Field Data Reduction 

The data collected in the field shall be recorded on the appropriate field data sheets 

and/or in the field logbook, and shall be reviewed by at least two field sampling team 

members. Errors or discrepancies shall be noted in the field logbook. All data and 

calculations shall be checked by the project field coordinator or designee and shall be 

signed to demonstrate that the data have been reviewed and approved. All checks 

and data reviews are completed before data shall be given to the laboratory for 

calculations. 

Laboratory Analysis Data Reduction 

Analysis results shall be reduced to the appropriate concentration units. All 

calculations shall be recorded in the laboratory notebook, and checked and signed by 

the project laboratory coordinator or designee to demonstrate that the calculations 
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and data have been approved and reviewed. All appropriate blank corrections shall 

be applied to data before they are released from the laboratory. 

Data Validation 

Data validation is the process of filtering data and accepting or rejecting ~ on the 

basis ol sound cmeria Validation methods and criteria appropriate to the type ol data 

and the purpose ol the measurement shall be used in this program. Records of all 

data shall be maintained, even those judged to be 'outlying' or spurious values. The 

persons-validating-the data snail have sUIIicient knowledge of the technical work to 

identify questionable values. 

The following crtteria shall be used to evaluate the field sampling data: 

• Approved test procedure 

• Properly operating and calibrated equipment 

• Materials that have passed QC checks 

The criteria listed below shall be used to evaluate the analytical data: 

• Approved analytical procedure 

• Properly operating and calibrated instrumentation 

Identification and Treatment of Outliers 

Any data point that deviates markedly from others in its set of measurements shall be 

investigated, however, the suspected outlier shall be recorded and retained in the data 

set while it is investigated. Outliers shall be identified by following the procedure lor 

identification and treatment of outliers found in The Qualitv Assurance Handbook lor 

Air Pollution Measurement Systems. Volume 1: A Field Guide to Environmental Quality 

Assurance. (EPA-600/R-94/03Ba). 

Since an outlier may resun from unique circumstances at the time of sample analysis 

or data collection, those persons involved in the analysis and data collection shall be 

consulted. They may provide an experimental reason lor the outlier. Further statistical 

analyses shall be performed with and without the outlier to determine its effect on the 

conclusions. 
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In summary, every effort shall be made to include the outlying value in the reported 

data If the value is rejected, it shall be identified as an outlier, reported with its data 

set, and its omission shall be noted. 

Data Reporting 

Following all Data Reduction and Validation Procedures, results shall be reported on 

all parameters measured. 

- ·internal· Qualit£Control· Checks ·and· F reguency 

Quality Control checks shall be performed to ensure the collection of representative 

samples and the generation of valid analytical results. Table 11 C-4 summarizes the 

data qualil'f goals. The checks shall be performed by field and laboratory personnel 

throughout the program, Table 11 C-5 outlines the type, number, and frequency of 

Quality Assurance samples lor this program. 

Sampling QC Checks 

The sampling Quality Control aspects for this program shall include the following: 

• Daily calibration and calibration checks for the sampling pumps lor 
flow rate 

• Colocated sampling on station M2 

System Audits 

A system audit shall be conducted at least once during the program to ensure that the 

elements outlined in the Project QA Plan are functioning. 

Preventative Maintenance Procedures and Schedules 

An orderly 'program of positive actions to prevent the failure of equipment or 

instruments used in the sampling and analysis segments of this program shall be 

followed. Sampling pump maintenance shall also follow the preventive maintenance 

procedures recommended by the respective manufacturers. 

Precision 

Precision shall be determined by the collection and analysis of replicate samples. The 

analysis of the replicate samples by collecting colocated TSP and VOC filter samplers 
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shall provide an estimate ol overall measurement precision. The analysis of laboratory 

duplicates (replicate aliquots from one collected sample) shall enable the estimation of 

analytical precision. One sampling location, station M2, every 6th day shall operate 

TSP and VOC colocated filters. This site M2 is selected from the downwind locations 

in the maximum impact point ol the APCML 

Precision shall be determined by the collection and analysis of colocated samples and 

shall be expressed as the relative percent difference (RPD), which is determined 

··according1o1he-loHowing equation: 

FIPD= (X, -X2) X1 00 
X 

where X, and X. are the measurement results of colocated samples. X is the average 

of X, and X,. 

Accuracy 

Accuracy shall be estimated from the analysis of 'blind' QC samples where true values 

are known to the Laboratory QC Coordinator. Accuracy shall be expressed as percent 

recovery or as relative error. The formulas to calculate these values are as follows: 

Percent Recovery = 

Relative Error = 

Completeness 

Measured Value x 100 
True Value 

Measured Value - True Value x 1 00 
True Value 

Completeness shall be reported as the percentage of all measurements made whose 

results are judged to be valid. The procedures to be used for validating data and 

determining of outliers were described earlier in this QA plan. The following formula is 

used to estimate completeness: 

v C=-X100 
T 

Where C = percent completeness, 

June 1995 

V = number of measurements judged valid 

T = total number of measurements 
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Corrective Action 

The acceptance limits for the sampling and analyses to be conducted in this program shall be 

those stated in the method. The corrective actions are likely to be immediate in nature, and 

most often shall be implemented by the laboratory or field coordinator. The corrective action 

usually involves recalculation, reanalysis, or repeating a sample collection run. The program 

corrective action pclicy is described in the following subsections. 

Immediate Corrective Action 

· - Specific-operating procedures-and -checklists -shan-be-designed to· help analysts detect 

the need for corrective action. Often the person's experience is more valuable in 

alerting the operator to suspicious data or malfunctioning equipment. 

If a corrective action can be taken at this pcint, as part of normal operating 

procedures, the collection of pcor quality data can be avoided. Instrument and 

equipment malfunctions are amenable to this type of action and procedures include 

troubleshooting guides and corrective action suggestions. The actions taken shall be 

noted in field or laboratory notebooks but no other formal documentation shall 

be required, unless further corrective action is necessary. These on-the-spot 

corrective actions shall be an every day pa.it of the QNQC system. 

Corrective action during the field sampling portion of a program is most often a resutt 

of equipment failure or an operator oversight and may require repeating a run. When 

equipment is discovered to be defective (i.e., pre- and post-sampling calibration 

check) tt shall be repaired or replaced and a correction factor shall be established. If 

a correction factor is unacceptable, the run is repeated, Operator oversight is best 

avoided by having field crew members audit each other's work before and after a test. 

Every effort shall be made by the field coordinator to ensure that all procedures are 

followed. 

Corrective action for analytical work shall include recalibration of instruments, 

reanalysis of known QC samples and, if necessary, of actual field samples. lithe 

problem is not solved in this way, more formalized long-term corrective action may be 

necessary. 
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Data Reduction and Reporting 

The MDNR 'Network Design Criteria lor Act 64 Ambient Air Monitoring Programs• requires that 

the data collected in the program be reported in a particular format ~.e. Aerometric Information 

Retrieval System or AIRS) and schedule. These requirements ensure that the data shall be 

submitted regularly on a routine schedule. 

Monitoring Data 

All PM10 and metals monitoring data collected in this program shall be reported to the 

· ··· appropriate·regulatoryagency-once pennonth.-··TSP "data· wilt not ·be reported,· a~· there is no 

applicable ambient air quality standard. All data for a given month shall be submitted to 

MDNR, or its designated authority, in the EPA AIRS format within 30 days following the end of 

that month. 
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TABLE 11C·1 

TARGET COMPOUND UST FOR ACT 64 AMBIENT AIR MONITORING PROGRAM 

CHEMICAL 

METALS Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

VOLATILES Benzene 

Carbon Tetrachloride 

Chloroform 

Methylene Chloride 

Tetrachloroethane 

1,1, 1 ,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Trichloroethane 

1,1 ,2-Trichloroethane 

Toluene 

Xylene 

PARTICULATE MATTER Total Suspended Particulate (TSP) 

lnhalable Particulates (PM-1 0) 
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TABLE 11C-2 

SAMPLING AND ANALYTICAL METHODS WITH DETECTION LIMIT GOALS 

Parameter Sampling Method Analytical Sample Approximate Sample Analytical Method 
Method Duration Flowrate Volume Detection Detection 

Limit Limit 

TSP High Volume sampler Gravimetric 24 hr. 45 elm 1,800 m' 0.1 60 ng/m' 
mg/sample 

PM-10 High Volume sampler Gravimetric 24 hr. 45 elm 1,800 m' 0.1 60 ng/m' 
w~h size selective inlet mg/sample 

Metals Glass-fiber fi~er, high ICAP or 24 hr. 45 elm 1,800 m' 0.05-20 0.03-11 
volume sampler AAS l'g/sample ng/m' 

VOCs Solid sorbent cartridges GC/MS or 24 hr. 20-100 seem 30-150 25 0.02-1.0 
or passivated canisters GC/FID l~ers ng/sample l'glm' (a) 

Notes: 
elm cubic feet per minute (a) Minimum Detection Um~s for Different VOCs (l'g/m'): 
seem standard cubic centimeters per minute Benzene 0.05 
m' cubic meters Carbon Tetrachloride 0.02 
mg milligrams Chloroform 0.04 
l'g micrograms Methylene Chloride 0.5 
ng nanograms T etrachloroethene 0.5 

1,1, 1 ,2-Tetrachloroethane 0.1 
1,1 ,2,2-Tetrachloroethane 0.1 
Trichloroethene 0.1 
1,1 ,2-Trichloroethane 0.03 
Toluene 1.0 
Xylene (totaQ 1.0 
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TABLE 11C-3 

EVALUATION CRITERIA FOR THE SELECTION/PRIORITIZATION OF FIELD SAMPLES 
FOR LABORATORY ANALYSES (PRIORITY GIVEN TO SAMPLES SATISFYING THE 

FOLLOWING CRITERIA) 

Sampler Operation 1) Pre and post flow calibration 
checks are in good agreement 

. --{ <-1 0.% difference) 

2) No interruption in sampler 
operation during sampling period 

3) Pre and post leak-checks are 
acceptable 

Sample Physical Integrity 1) No physical signs of damage (e.g., 
cracks, loose caps, or other defects 
in sorbent cartridges) in the field 

2) No physical signs of damage (e.g., 
cracks, loose caps, or other defects 
in sorbent cartridges) upon receipt 
at the laboratory 

Sample Documentation 1) No ambiguities in sample 
identification, chain-of-custody, etc. 

2) Sample I.D. tags and other records 
are in good agreement 
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TABLE 11c-4 

SUMMARY OF DATA QUAUTY GOALS 

Objectives for Combined sampling and Analysis Procedures 
Analytical Method 

Collection Matrix Precision Accuracy Completeness 
(Std. Dev.) 

. 
GC/MS or GC/FID Sorbent Cartridge or :1:50% :1:50% 85% 
with Hall Detector Passivated Canister 

Gravimetric Fitter :1:15% ± 15% 85% 

ICAP or AAS Fitter :1:25% ± 25% 85% 

Sampling Objectives 
Measurement 

Method Calibration Matrix Accuracy Completeness 

Air Flow (Sampling Bubble Tube ±5% 85% 
Pump) 

Air Flow (Hi-Vol Calibrated OrHice ± 7% 85% 
Sampler) 

Air Flow (Area Mass Flow Meter ±5% 85% 
Sampling Pump) 
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TABLE 11C-5 

FIELD MEASUREMENT QUAU1Y ASSURANCE SAMPLES 

Target Collection Matrix Analysis Collocated Samples 
Compound Method Samples 

Group 

VOCs Solid .Sorbent Cartrid!Jes GCJMS or - one/day one/day. 
or SUMMA Passivated GC/FID with 
Canisters Hall detector 

Metals Glass-Fiber Filter ICAP or AAS one/day one/day 

TSP Glass-Fiber Filter Gravimetric one/day one/day 

PM-10 Glass-Fiber Filter Gravimetric one/day one/day 
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ATIACHMENT 110 

Soil Monitoring Plan and Procedures 

Soil samples will be collected on an annual basis after the initiation of filling in Cell II. Soil 

sample analytical parameter lists and sample collection procedures are discussed below. 

Proposed additional background soil sampling, to be carried out on a quarterly basis for a 

period of 1 year, is also discussed below. Statistical procedures for evaluating data are 

presented in Subsection 11 0.3. A detailed laboratory QAJQC program is provided in 

· Attachment·11A-

110.1 Soli Sampling Parametera and Schedule 

Additional Background Soil Sampling 

The parameters for the proposed additional background sampling include all of the leachate 

monitoring parameters for which soil background values have not already been established. 

Table 11 0-1 identifies those parameters for which background soil sampling is completed, and 

those parameters for which additional background sampling are proposed. The additional 

background sampling will consist of quarterly sampling lor a period of 1 year. Each quarterly 

sampling event will consist of collecting one individual sample at each of the six background 

soil sampling locations identified on Figure 11 0-2. Sample volumes, preservation methods, 

detection limits, holding times, and analytical methods are presented in Table 11 D-3. 

Background soil samples will be identified by the station i.d.s used on Figure 110-2 (DR-1-BG 

through OR-6-BG). Field and sample handling procedures are discussed below. 

Operational Soil Sampling Plan 

Operational soil sampling will consist of collecting six individual soil samples on an annual 

basis from areas off the shoulders of the facility entrance road, between the Truck Wheel 

Wash exit and Oakwood Boulevard. The general sampling area is shown on Figure 11 0-1, 

and sampling locations and identification codes are presented on Figure 11 0-2. In order to 

maintain consistency with the background soil sampling data, the sample identification codes 

OR-1-0P through DR-6-0P will be used to identify the operational soil sample locations, and 

will correspond to the foreground sampling locations identified on Figure 11 0-2. During 

operational monitoring, samples will be collected from along the two ditches on either side of 

the paved entrance road, within 3 feet of the respective ditch that is closest to the paved 

entrance road. 
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The parameter list for operational soil sampling is presented in Table 11 D-2. Sample 

preservation methods, detection limits, holding times, and analytical methods are presented in 

Table 110-3. The operational monitoring parameter list (Table 11 D-2) will be reviewed 

annually and revised if appropriate, as described in Subsection 11.3.2 of this application and 

in Attachment 11 E, the leachate Sampling and Monitoring Plan. 

11 0.2 Soli Sample Collection 

The procedures for soil sample collection will be as follows: 

1. Sample collection bottles will be provided pre-preserved from the analytical 
laboratory. Bottles will be prepared by labeling according to EPA Chain-of­
Custody (COC) requirements using a sample tag as shown on Figure 11 D-3, 
or equivalent. The tag will be filled out in ink and in legible handwriting. To 
maintain consistency with the historical record of background samples, sample 
identification codes DR-1-0P through DR-6-0P, and DR-1-BG through DR-6-
BG, corresponding with operational and background samples, respectively, will 
be used. 

2. A new piece of plastic sheeting will be spread on the ground next to each 
sample location in order to prevent sampling equipment from contacting the 
ground. A new pair of disposable PVC or latex gloves will be used by the 
sampler at each sampling location in order to prevent contamination of the 
samples. At each selected point, a stainless-steel core sampler will be used to 
collect a soil sample from a depth of 0 to 3 inches. 

3. The sample bottles for volatile organic compounds will be filled first. These 
sample containers must be filled so that no headspace remains in the sample 
jar. 

4. The remaining sample containers will be filled in the order listed in Table 110-
2. All sample containers will be sealed tightly, and immediately placed on ice. 

5. All soil samples will be stored in ice coolers from the time of collection through 
delivery to the analytical laboratory. 

6. The core sampler will be decontaminated prior to sampling at each location by 
washing in phosphate-free soapy water and then double rinsing with distilled 
water. 

7. Field data sheets will be used to record the sampling location, time, date, and 
name of sampler. Copies of the field data sheets will be retained at the facility. 

B. The Chain-of-Custody (COC) Record describing each sample will be drawn up 
by the sampler. This form will accompany all samples, and will be signed and 
dated by the sampler at the time the samples are released. The individual 
accepting the samples will also sign and date the same COC form 
acknowledging receipt of the samples. 
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11 0.3 Statistical Evaluation of Soli Data 

The results of the annual sampling to be conducted at the six locations along the entrance 

road will be compared against the background data set for the following parameters: chrome, 

copper, arsenic, selenium, and volatile and semi-volatile organic compounds. This list may be 

revised on an annual basis as described in Attachment B. The following procedures will be 

used to evaluate each parameter listed in the statistical evaluation program: 

1. Tabulate, evaluate, and reduce the existing background data Review data to 
determine completeness and to determine H sample locations were consistent 
and clearly defined. Review any additionaLbackground.data in the,same 
manner when background data collection is completed. 

2. Revise, if necessary, the reportable detection limits (RDLs) for each 
constituent. RDLs reported by analytical laboratories may change with time. 
Use the largest detection limit for each parameter wherever a correction for 
censored data is needed. Using the largest reported RDL value for each 
constituent is appropriate because the maximum value sets the level of 
accuracy that can be attained in Mure monitoring, even if RDL values 
decrease in the future. 

3. If the background data set is 1 00 percent censored, then do not perform 
statistics. The RDL will serve as the trigger value for resampling. In this case, 
an operational monitoring sample result that exceeds the analytical detection 
limit will be confirmed by collecting an individual sample at that location and 
analyzing for the parameter that exceeded background. This measure is 
being taken in order to rule out laboratory error as a source of the detection. 
If the analyte is not detected in the confirmatory sample, then no further action 
will be taken. If the analyte is detected, then resample at that location in 
quadruplicate. Collect the quadruplicate samples within approximately 3 feet 
of each other so that the spatial variability of concentrations is tested for. 
Follow the procedures listed in Subsection 11.3.3 if any of the four 
concentrations exceed the detection level. 

4. Assess the underlying statistical distribution of the data, and correct for log 
normality H necessary. After the first round of statistical evaluation has been 
completed, this step will consist of transforming the current data, if necessary, 
based on the previous evaluation. As recommended in the February 1993 
USEPA Guidance document, assess normality by constructing probability 
plots. 

June 1995 

Follow the attached guidance for constructing probability plots. The plotted 
points will approximate a straight line if the data are normal. Construct 
probability plots of the log-transformed and the raw data for each parameter. 
Compare the plots, and decide which representation of the data is closer to · 
the normal distribution. If the log-transformed data are selected as 
appropriate, then transform all background and operational data for that 
sample point for that parameter prior to conducting any statistical tests on the 
data. State whether the statistical test was conducted on raw or transformed 
data in all reports regarding the data. 
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5. Inspect the data set lor outliers. Conduct formal testing lor outliers only H a 
reported concentration is orders of magnitude higher than the rest of the data 
set. Follow the procedure for outlier testing presented at the end of this 
attachment. The outlier test assumes that the data other than the outlier 
follows a normal distribution. Therefore, H the data set is log-normally 
distributed (see number 3 above), then conduct the outlier test on the log­
transformed data Correct or remove an outlier from the data set only W the 
value can be identified as 

a) an error in transcription or dilution; 

b) a documented error in an analytical procedure or report of matrix 
···interferences-in 1he ·procedore;·ur 

c) some other factor from those listed in the RCRA guidance (USEPA, 
1989; USEPA, 1993). 

In the event an outlier can be verified, obtain the MDNR's permission before 
removing the outlier from the data set. If no obvious cause can be identified 
tor a value being an outlier, then it will remain in the operational data set used 
tor statistical evaluation unless the MDNR's approval is obtained to remove it. 

6. Inspect the current round of data for nondetects. If a parameter was reported 
to be below the RDL for that round, then do not perform a statistical test with 
that data (i.e., do not perform a statistical evaluation to determine if a 
nondetect represents an exceedance of background). Add the analytical 
result to the database for that sample point. This approach is being taken 
because it is reasonable to assume that a nondetect cannot represent an 
exceedance of background. 

7. Evaluate the degree of censorship in the data, and select the appropriate 
statistical test based on this evaluation. After the first round of statistical 
evaluation has been completed, this step will consist of evaluating whether the 
statistical test used during previous rounds remains an appropriate choice for 
the data set. The following steps will be followed in determining how censored 
data will be handled and in choosing the statistical test to be performed for 
each sampling point: 

June 1995 

a) If the percentage of nondetects in the database for the sample point is 
less than 15 percent, then substitute a value of 1 /2 the RDL for all 
nondetects and calculate a prediction interval according to the 
procedure included at the end of this Attachment. 

b) If the percentage of nondetects in the database for the sample point is 
between 15 and 50 percent, use Cohen's or Aichison's adjustment to 
calculate the mean and standard deviation of the background data. 
Use these adjusted statistics to calculate a prediction interval. Follow 
the procedures presented at the end of this attachment to determine 
which of Cohen's or Aichison's adjustment should be used. Calculate 
the prediction interval according to the presented procedure. 
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c) If the percentage of nondetects in the database lor the sample point is 
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to 
compare operational monitoring results to background data 
Procedures are attached. 

d) If the percentage of nondetects in the database for the sample point is 
90 percent or greater, calculate a Poisson prediction limit. Procedures 
are included at the end of this Attachment. 

e) If the percentage of nondetects in the background data set is 
1 oo percent follow the procedure listed above in step number 3. 

·a. ··-lfthe~atisticattest·perfonned1orstep·number7 above indicates that an 

June 1995 

exceedance has occurred, follow the steps outlined in Subsection 11.3.3 of the 
Permit. 
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TABlE 110-1 

BACKGROUND SOIL SAMPUNG PARAMETERS 

FillicliTiirt~tor' Wiiibh si>u B~kground Sampling is Completed: 

Arsenic Cyanide Phenol 
Barium Lead Selenium 
Cadmium Mercury Silver 
Chromium Naphthalene Zinc 
Copper Nickel 

....... . . )\ i•'·,······\··················.··· \·················· ····.·.·· ... ··········· .. ··· •. ·········.\··.·.···· . · ..... · ........ ·.·····•·_c_ · · ·· · •· ···· ' ;::ctfflw~ddititl11af·Bacltg• 0t111d Soii-'Samplingi>arameters: • 
... · .. ·. 

••• ' 

Antimony pH 
Beryllium Sodium 
Calcium Sulfate 
Chloride Thallium 
Cobalt Tin 
Iron Total recoverable phenolics 
Magnesium Vanadium 

Scan 7 Polynuclear Aromatic Hydrocarbons (PAHs): 

Acenaphthene Benzo(G,H,I)perylene lndeno(1 ,2,3-CD)pyrene 
Acenaphthylene Benzo(K)fluoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Dibenzo(A,H)anthracene Pyrene 
Benzo(A)pyrene Fluoranthene 
Benzo(B)fluoroanthene Fluorene 

Volatile Organic Compounds (VOCs) 

Benzene 1 ,2-Dichlorobenzene Ethylbenzene 
Bromodichloromethane 1 ,3-Dichlorobenzene Methylene chloride 
Bromoform 1 ,4-Dichlorobenzene 1,1 ,2,2-Tetrachloroethane 
Bromomethane Dichlorodifluoromethane Tetrachloroethane 
Carbon tetrachloride 1, 1-Dichloroethane Toluene 
Chlorobenzene 1 ,2-Dichloroethane 1 , 1 , 1-Trichloroethane 
Chloroethane 1, 1-Dichloroethene 1,1 ,2-Trichloroethane 
2-Chloroethylvinyl ether trans-1 ,2-Dichloroethene Trichloroethane 
Chloroform 1 ,2-Dichloropropane Trichlorofluoromethane 
Chloromethane cis-1 ,3-Dichloropropene Vinyl chloride 
Dibromochloromethane trans-1 ,3-Dichloropropene 

NOTES: 

1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 
(40 CFR) · Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 
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TABLE 110·2 

SOIL OPERATIONAL MONITORING PARAMETERS 

1······-··--··· \i·······--·-·-········-··~~~-;c --- -_. I t < > < •-·-•--·-• <_ • ·--_ --•-- -__ . _- .. _·---._._ . 

Antimony Cobalt Silver 
Arsenic Copper Thallium 
Barium lead Tin 
Beryllium Mercury Vanadium 
Cadmium Nickel Zinc 
Chromium Selenium 

'~-·-······--·····-······ ' ······--··-- > 
~ < <- ..••••••.•. -.-•• _ ..••• _ •• -•. < .-.-__ · .. -. 

Calcium Iron Sodium 
Chloride Magnesium Sulfate 
Cyanide pH Total recoverable phenolics 

•••••••••••••••• 

iii~ ··-··-· ·-··-·--··-····- \ .. _ ... --._ ·-· 
_-_- .. ·······_·-<··-

Acenaphthene Benzo(G,H,I)perylene lndeno(1,2,3-CD)pyrene 
Acenaphthylene Benzo(K)fluoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Dibenzo(A,H)anthracene Pyrena 
Benzo(A)pyrene Fluoranthene 
- >(r: ~.. rnnene Fluorene 

~ ··>-•••·i··-···············i·· 

-•:>················•···-··-······· 
_ .•... -.• _--.-.. --... -7·~:...-

; \ >·-··· >i···-·····-·-······-··········- \ 
Benzene 1,2-Dichlorobenzene Ethylbenzene 
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride 
Bromoform 1 ,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane 
Bromomethane Dichlorodifluoromethane Tetrachloroethane 
Carbon tetrachloride 1 , 1-Dichloroethane Toluene 
Chlorobenzene 1,2-Dichloroethane 1,1,1-Trichloroethane 
Chloroethane 1 , 1-Dichloroethene 1,1,2-Trichloroethane 
2-Chloroethylvinyl ether trans-1,2-Dichloroethene Trichloroethane 
Chloroform 1,2-Dichloropropane Trichlorofluoromethane 
Chloromethane cis-1,3-Dichloropropene Vinyl chloride 
Dibromochloromethane trans-1,3-Dichloropropene 

NOTES: 

1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 
(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 

2. This li~ will be reviewed annually and revised if appropriate as discussed in 
Subsection 11.3.2. 
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TABLE 11D·3 

SOIL SAMPUNG PARAMETERS AND METHODS 

I ) £ ) ·····.;·t··•••i 
···········\············· 

··········~---······· .... _.·······•Reportable ·1 / Cont!Uner & · · · 
· ... 

. t.4etlibd! / Detection limit t i ·• • Preservative Holding Time 

Antimony 6010 2.5 mg/kg G 6 months 

Arsenic 7061 0.5 mg/kg G 6 months 

Barium 6010 1 mg/kg G 6 months 

Beryllium -1l02Q -·{1:2-mg/kg ·G 6 months 

Cadmium 6010 0.5 mg!kg G 6 months 

Chromium 6010 2.0 mg/kg G 6 months 

Cobd 6010 5.0 mg!kg G 6 months 

Copper 6010 1 mg/kg G 6 months 

Lead 6010 5.0 mg/kg G 6 months 

Mercury 7471 0.1 mg/kg G 38 days 

Nickel 6010 5 mg/kg G 38 days 

Selenium 7741 0.5 mg/kg G 6 months 

Silver 6020 0.25 ~g/kg G 6 months 

--
Thallium 6010 1.0 mg/kg G 6 months 

Tin 6010 5.0 mg/kg G 6 months 

Vanadium 6010 1.0 mg/kg G 6 months 

Zinc 6010 1.0 mg/kg G 6 months 

Iron 6010 2.5 mg/kg G 6 months 

Bicarbonate alkalinity 310.1* 200 mg/kg G None specified 

Carbonate alkalinity 310.1* 200 mg/kg G None specified 

Calcium 6010 50 mg/kg G 6 months 

Cyanide 4500 2.5 mg/kg p 14 days 

Magnesium 6010 50 mg/kg G 6 months 

Sodium 6010 50 mg/kg G 6 months 

Chloride 325.2* 20 mg/kg G None specified 

Sulfate 375.4* 40 mg/kg G None specified 

Total recoverable phenoli~ 9065 0.2 mg/kg G None specified 

Benzene 8260 0.005 mg/kg G,T,R 14 days 

Ethylbenzene 8260 0.005 mg/kg G, T, R 14 days 

Toluene 8260 0.005 mg/kg G, T,R 14 days 
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TABLE 11D-3 

SOIL SAMPUNG PARAMETERS AND METHODS 

··-··········-.·--····-··············--································.;···························· 

Analytical Reportable . Container& < 
·_· 

I . . . /. i MethOd I PetectionUmlt Preservative •.- •· . Holding Time i ,-a,, 

Vinyl chloride 8260 0.010 mg/l<g G, T, R 14 days 

Bromodiehloromethane 8260 0.005 mg/l<g G, T, R 14 days 

Bromoform 8260 0.005 mg/l<g G, T, R 14 days 

Bromo methane .. 8260 -.-{).010-mg/kg - ·G,TiR ~.4 days 

Carbon tetrachloride 8260 0.005 mglkg G, T,R 14 days 

Chlorobenzene 8260 0.005 mglkg G, T,R 14 days 

Chloroethane 8260 0.010 mg/kg G, T,R 14 days 

2-Chloroethylvinyl ether 8260 0.005 mg/kg G, T,R 14 days 

Chloroform 8260 0.005 mg/kg G,T,R 14 days 

Chloromethane 8260 0.010 mg/kg G,T,R 14 days 

Dibromochloromethane 8260 0.005 mg/kg G, T,R 14 days 

1 ,2-Dichlorobenzene 8260 0.005 mg/kg G, T,R 14 days 

1,3-Dichlorobenzene 8260 0.005 mg/kg G,T,R 14 days 

1 ,4·Dichlorobenzene 8260 0.005 mg/kg G, T, R 14 days 

Dichlorodifluoromethane 8260 0.010 mg/kg G, T, R 14 days 

1 , 1-Dichloroethane 8260 0.005 mg/kg G, T, R 14 days 

1 ,2-Dichloroethane 8260 0.005 mg/kg G, T, R 14 days 

1 , 1-Dichloroethene 8260 0.005 mg/kg G, T, A 14 days 

trans-1 ,2-Dichloroethene 8260 0.005 mg/kg G, T, A 14 days 

1 ,2-Dichloropropane 8260 0.005 mg/kg G, T, R 14 days 

cis-1 ,3-Dichloropropene 8260 0.005 mg/kg G, T, R 14 days 

trans-1 ,3-Dichloropropene 8260 0.005 mg/kg G, T, R 14 days 

Methylene chloride 8260 0.010 mg/kg G, T, R 14 days 

1 , 1 ,2,2-T etrachloroethene 8260 0.005 mg/kg G, T, R 14 days 

T etrachloroethene 8260 0.005 mg/kg G, T, R 14 days 

1,1, 1-Trichloroethane 8260 0.005 mg/kg G,T,R 14 days 

1,1 ,2-Trichloroethane 8260 0.005 mg/kg G,T,R 14 days 

Trichlorofluoromethene 8260 0.010 mg/kg G,T,R 14 days 

Acenaphthene 8270 0.200 mg/kg G, R F 

Acenaphthylene 8270 0.200 mg/kg G,R F 
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TABLE 11 D·3 

SOIL SAMPUNG PARAMETERS AND METHODS 

1 .••••.• -•.••••• -••••••••. ·······1·•·•·············-·········,··········· .•• _.>····················· 

•MaJyticai fl~ 1·-·· ····container& 

> < i\ MethOi:l' Detection Umlt Preservative Holding Time 

Vinyl chloride 8260 0.010 mg/kg G,T,R 14 days 

Bromodichloromethane 8260 0.005 mg/kg G,T,R 14 days 

Bromoform 8260 0.005 mg!kg G, T, R 14 days 

Bromomethane ··8260 -·4l.010·mg/kg - -~.T,R 1,.4 days 

Carbon tetrachloride 8260 0.005 mg/kg G, T,R 14 days 

Chlorobenzene 8260 0.005 mg/kg G, T,R 14 days 

Chloroethane 8260 0.010 mg/kg G, T, R 14 days 

2-Chloroethylvinyl ether 8260 0.005 mg/kg G, T, A 14 days 

Chloroform 8260 0.005 mg/kg G, T, R 14 days 

Chloromethane 8260 0.010 mg!kg G, T, A 14 days 

Oibromochloromethane 8260 0.005 mg!kg G, T, R 14 days 

1 ,2-Dichlorobenzene 8260 0.005 mg!kg G, T, R 14 days 

1 ,3-Dichlorobenzene 8260 0.005 mg/kg G, T, R 14 days 

1 ,4-Dichlorobenzene 8260 0.005 mg/kg G,T,R 14 days 

Dichlorodifluoromethane 8260 0.010 mg/kg G,T,R 14 days 

1, 1-Dichloroethane 8260 0.005 mg/kg G,T,R 14 days 

1 ,2-Dichloroethane 8260 0.005 mg/kg G,T,R 14 days 

1 , 1-Dichloroethene 8260 0.005 mg/kg G,T,R 14 days 

trans-1 ,2~Dichloroethene 8260 0.005 mg/kg G,T,R 14 days 

1 ,2~Dichloropropane 8260 0.005 mg/kg G,T,R 14 days 

cis-1 ,3-Dichloropropene 8260 0.005 mg/kg G,T,R 14 days 

trans-1 ,3-Dichloropropene 8260 0.005 mg/kg G,T,R 14 days 

Methylene chloride 8260 0.010 mg/kg G,T,R 14 days 

1,1 ,2,2~Tetrachloroethene 8260 0.005 mg/kg G,T,R 14 days 

T etrachloroethene 8260 0.005 mg/kg G,T,R 14 days 

1,1, 1 ~Trichloroethane 8260 0.005 mg/kg G, T, A 14 days 

1,1 ,2~Trichloroethane 8260 0.005 mg/kg G, T, R 14 days 

Trichlorofluoromethene 8260 0.010 mg/kg G, T, R 14 days 

Acenaphthene 8270 0.200 mg/kg G, R F 

Acenaphthylene 8270 0.200 mg/kg G, R F 
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TABLE 110-3 

SOIL SAMPUNG PARAMETERS AND METHODS 

'\·········· ···•·•s>••···· { ... ···•···\························· 
.Ari21Ytic111 ···•flePonabi& I< C~ntlliner & · · .••.•. 

I ··\••···.•rt····•· 
MethOd! Detection .Limit Preservative ·· ·· .. •·· Holding Time 

Anthracene 8270 0.250 mg/kg G,R F 

Benzo{A)anthracene 8270 0.200 mg/kg G,R F 

Benzo(A)pyrene 8270 0.200 mg/kg G, R F 

Benzo(B)fluoranthene -8271) --0.200-mg/kg ··G,..R F 

Benzo(G,H,Qfluoranthena 8270 0.330 mg/kg G,R F 

Benzo(K)fluoranthene 8270 0.250 mg/kg 

Chrysene 8270 0.200 mg/kg G,R F 

Dibenzo(A,H)anthracene 8270 0.330 mg/kg G,R F 

Fluoranthene 8270 0.300 mg/kg G,R F 

Fluorene 8270 0.200 mg/kg G, R F 

lndono(t ,2,3-CD) pyrone 8270 0.330 mg/kg G,R F 

Naphthalene 8270 0.200 mg/kg G,R F 

Phenanthrene 8270 0.200 mg/kg G,R F 

Pyrena 8270 0.200 mg/kg G, R F 

NOTES: 

1 "Test Methods for Evaluating Solid Waste,• SW-846, Third Edition. 
2 USEPA Methods 600/4-79/200. 

• Requires performance of ASTM leach (03987 -85) prior to wet chemistry analysis . 

p Plastic. 

G Gloss. 

R Refrigeration. 

N Nitric acid to pH <2. 

T Teflon<ILiined cap. 

E 7 days to extraction and 40 days from extraction. 

s Sulfuric acid to pH <2. 

AG Amber glass. 

c Hydrochloric acid to pH <2. 
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Date -------

Time-------

. Ford Allen Pork Clay Mine 
Ford Wotor Company 
Entrance Rood Soil Sample 

~on _____________________________________ __ 

Ma~e fur ________________________________ __ 

P"""'rved with---------------------------

Samplel'll Signaturee -----------------------

Time ------------Date-----------

EACH SAMPLE TRANSFERRED SHOULD HAVE A LABEl ATTACHED. 

SAMPLE LABEL 
FORD MOTOR COMPANY 
ALLEN PARK, MICHIGAN 

DWN.IIY,TBM 

FIGURE 110-3 



ATTACHMENT 11E 

lEACHATE SAMPUNG AND MONITORING PLAN 



ATTACHMENT 11E 

leachate Sampling and Monitoring Plan 

Representative leachate samples from Cells I and II will be collected on a quarterly basis. 

leachate sample analytical parameter lists and sample collection procedures are discussed 

below. A datailed laboratory QAJQC program is provided in Attachment 11A. 

11 E.1 leachate Monitoring Plan 

An individual leachate sample will be collected from the Cell I leachate sump on a quarterly 

basis and will be sampled lor the list of parameters presented in Table 11 E-1. This parameter 

list is based on the historical sampling program used at Cell I. 

An individual leachate sample will be collected from the Cell II leachate sump on a quarterly 

basis and will be sampled lor the list of parameters presented in Table 11 E-2. This parameter 

list is based on the anticipated waste stream lor Cell II. This list will be reviewed and revised 

annually. The review will consist of comparing waste codes lor all material placed in Cell II 
over the previous lour quarters wtth the list (Table 11 E-2). Any of the RCRA IX parameters 

which appear on the waste codes and are not on the Cell II parameter list will be added to 

Table 11 E-2. A letter report detailing the resuns of the review and recommendations for 

subsequent revisions to the operational monttoring parameter lists lor soil, sediment, surface 

water, and the leak detection system will be submttted to the WMD lor approval. This report 

will be submtt!ed to the WMD wtthin 90 days of the end of each year of operation of Cell II. 

The parameter lists for Cell I leachate and lor the lysimeters will not undergo annual review 

because waste accepted into Cell II of the laciltty will not affect these sampling points. 

leachate preservation methods, detection limits, holding times, and analytical methods are 

listed in Table 11 E-3. 

11 E.2 leachate Sample Collection 

The procedures for leachate sample collection will be as follows: 

1. Sample collection bottles will be provided pre-preserved from the analytical 
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custody 
(COC) requirements using a sample tag as shown on Figure 11 E-1, or 
equivalent. The tag will be filled out in ink and in legible handwriting. To 
maintain consistency with the historical record of background samples, sample 
identrrication codes l1 and l2, corresponding with leachate from Cell I and 
Cell II, respectively, will be used. 
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2. Spread a new piece of plastic sheeting on the ground next to each sump in 
order to prevent sampling equipment from contacting the ground. A new pair 
of disposable PVC or latex gloves will be used by the sampler at each 
sampling location in order to prevent contamination of the samples. 

3. Collect samples using disposable bailers, pre-cleaned teflon bailers, or 
dedicated teflon bailers: 

a) If disposable bailers are used, a new disposable bailer will be used at 
each sampling point, and a new piece of nylon rope will be used to 
lower the bailer into the sump. 

·b) · · - It pre'Cieaned1Jailers- are·used;·each ·bailer Will" be used ;,.t one 
sampling location per round. These bailers will be precleaned 
according to the following procedures: 

Brush with soapy (phosphate free soap) water and soak for a 
minimum of 4 hours 

Rinse with potable water lor 3 minutes 

Rinse with 1 0 percent nitric acid solution 

Rinse with deionized water 

Oven dry 

Seal in polypropylene plastic to prevent contamination prior to 
use 

c) If dedicated bailers are used, each leachate sampling point will have a 
bailer dedicated for use only at that sampling point. The bailer will be 
labeled and stored in the leachate sump while not in use by 
suspending the bailer from the sump cover or sidewall, so that the 
bailer hangs in the sump, above the leachate. Nylon rope will be used 
to lower the dedicated bailer in order to collect a sample. The 
dedicated bailer will be rinsed with leachate prior to sample collection. 

4. Sample vials lor volatile organics should be filled first. The sample should be 
collected in a manner which minimizes sample disturbance (i.e., H using a 
bailer, slowly lower the bailer into the leachate. The leachate stream should 
be allowed to strike the inner wall of the vial to minimize formation of air 
bubbles. Fill the sample vial or bottle with a minimum of splashing. Fill each 
vial until the water forms a positive meniscus at the brim. Allow the vial to 
overflow slightly, then replace the cap by gently setting it on the water 
meniscus. Tighten firmly, but do not over-tighten. 

5. Invert the vial and tap lightly to check for air bubbles. 

6. Place samples on ice immediately. 
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7. Fill appropriate bottles for other sample parameters. Note that leachate 
samples are not field filtered for any analytical parameters. Place samples in 
coolers with ice immediately following sample collection. All samples will be 
stored in ice coolers from time ol collection through delivery to the analytical 
laboratory. 

8. Fill a disposable plastic sample cup with 200 to 300 ml of leachate and collect 
temperature, pH and specific conductance measurements. These 
measurements will be collected with a Coming Model M90 pH and conductivity 
meter according to the manufacturer's specifications. The pH and conductivity 
probes will be cleaned between sampling locations by double rinsing with 
distilled water. The Model M90 meter will be calibrated using the two-point 

--metho<tonce·lJriortouse-tor every·4 hours·ot use· in the·field, according to the 
attached manufacturer's specifications for calibration. Manufacturer's 
specifications for instrument use and calibration are included at the end of this 
Attachment. 

9. Field measurements will be recorded on field data sheets, which will identify 
the sampling location, time, date, and sampler, along with the measurements 
collected and a description of the number ant type of sample bottles filled. 
Copies of the field data sheets will be retained at the facility. 

1 o. The Chain-of-Custody (COC) Form describing the sample will be drawn up by 
the sampler. This form will accompany all samples, and be signed and dated 
by the sampler at the time the samples are released. The individual accepting 
the samples will also sign and date the same COC form acknowledging 
receipt of the samples. Copies of the COC will be retained at the facility. 

11 E.3 Leachate Monitoring Data Set 

After each leachate monitoring sample analysis is provided by the laboratory, the resutts will 

be inspected for completeness and tabulated with the existing leachate data set. 
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TABLE 11E·1 

CELLI LEACHATE MONITORING PARAMETERS 

Bicarbonate alkalinity 
Carbonate alkalinity 
BOD 
COD 

2-Chlorophenol 
4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)anthracene 
Benzo(A)pyrene 
Benzo(B)fluoroanthene 

NOTES: 

Calcium 
Chloride 
Cyanide 
Magnesium 
pH* 

2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 

Benzo(G,H,I)perylene 
Benzo(K)fluoranthene 
Chrysene 
Dibenzo(A,H)anthracene 
Fluoranthene 
Fluorene 

• Specrric conductance and pH are measured in the field . 

Nickel 
Selenium 
Silver 
Zinc 

Sodium 
Specific conductance• 
Sulfate 
TOC 
Total recoverable phenolics 

Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

lndeno(1 ,2,3-CD)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

1. Leachate samples are analyzed for total metals and are therefore not field-filtered. 
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TABLE 11E·2 

CEll II lEACHATE MONITORING PARAMETERS 

1·.·········································{\···· ·············.··· .. · .............................. ············)···························•······································ 

.• ;_, >.. •. . .· .. · ..•. . ..... 
... ··. 

Antimony Cobalt Silver 
Arsenic Copper Thallium 
Barium Lead Tin 
Beryllium Mercury Vanadium 
Cadmium Nickel Zinc 
Chromium Selenium 

I ••••••••• 2 ~ '"nil Otll~r, ·····. i · .. · .... · •. 

Bicarbonate alkalinity Cyanide Sodium 
Carbonate alkalinity Iron Specific conductance* 
Calcium Magnesium Sulfate 
Chloride pH* Total recoverable phenolics 

~····· ~~~ 

.·;: __ , ... · ............ ···:•··········;~···························· >•························ 
··~. ···· ..... .······. ··.· ..•...... 

Acenaphthene Benzo(G,H,I)perylene lndeno(1 ,2,3-CD)pyrene 
Acenaphthylene Benzo(K)fluoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A) anthracene Dibenzo(A,H)anthracene Pyrene 
Benzo(A) pyrene Fluoranthene 
u~• ' VQ"U '~"~ Fluorene 

.c.;.;: . •, i:xs: .;;·~" 
f i .························· ..... ····.····.·············.···· 

..... , 
Benzene 1 ,2-Dichlorobenzene Ethyl benzene 
Bromodichloromethane 1 ,3-Dichlorobenzene Methylene chloride 
Bromoform 1 ,4-Dichlorobenzene 1,1 ,2,2-Tetrachloroethane 
Bromomethane Dichlorodifluoromethane Tetrachloroethane 
Carbon tetrachloride 1, 1-Dichloroethane Toluene 
Chlorobenzene 1 ,2-Dichloroethane 1,1, 1-Trichloroethane 
Chloroethane 1, 1-Dichloroethene 1,1 ,2-Trichloroethane 
2-Chloroethylvinyl ether trans-1 ,2-Dichloroethene Trichloroethane 
Chloroform 1 ,2-Dichloropropane Trichlorofluoromethane 
Chloromethane cis-1 ,3-Dichloropropene Vinyl chloride 
Dibromochloromethane trans-1 ,3-Dichloropropene 

NOTES: 

* Specific conductance and pH are measured in the field. 
1. leachate samples are analyzed for total metals and are therefore not field-filtered. 
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 

(40 CFR) - Methods lor Organic Chemical Analysis of Municipal and Industrial Wastewater. 
3. This list will be reviewed annually and revised if appropriate as discussed in 

Subsection 11.5. 
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TABLE 11E-3 

LEACHATE SAMPUNG PARAMETERS AND METHODS 

i r t 
.;.&.rialytibal Estimated ,. •··••··· .colltainer & 

·. 

.· M9th0d' .. Oetection·Umit•·• Preservative ... · Holding Time 

Antimony ~otaQ 6020 1 jLg/L G,N 6 months 

Arsenic (totaij 6020, 7061 1 jLg/L G,N 6 months 

Barium (totaO 6020 SjLg/L G,N 6 months 

Beryllium ~otaQ ·6020 ·11Lg/L ~G;-N 6 months 

Cadmium (totaO 6020 20 JLQ/L G,N 6 months 

Chromium (totaij 6020 20 jLg/L G,N 6 months 

CobaH (totaQ 6010 15 jLQ/L G,N 6 months 

Copper (totaQ 6010 20 ILQ/L G,N 6 months 

Lead (totaQ 6020 60 JLQ/L G,N 6 months 

Mercury (to1aQ 7470 0.2 JLg/L G,N 38 days 

Nickol (totaQ 6020 50 JLQ/L G,N 6 months 

Selenium (totaij 6020, 7741 1 JLQ/L G,N 6 months 

Silver (totaij 6020 0.5 jLQ/L G,N 6 months 

Thallium (total) 6020 2.0 JLg/L G,N 6 months 

Tin (totaQ 200.7" 500 JLQ/L G,N 6 months 

Vanadium (totaij 6010 10 JLQ/L G,N 6 months 

Zinc (totaQ 6020 50 JLQ/L G,N 6 months 

Iron (totaij 6010 0.02 mg/L G,N 6 months 

Bicarbonate alkalinity 310.1 5 mg/L P, R 14 days 

Carbonate alkalinity 310.1 10 mg/L P, R 14 days 

Calcium 6010 1 mg/L G,N 6 months 

Cyanide 335.2 5 JLQ/L P, H 14 days 

Magnesium 6010 1 mg/L G,N 6 months 

Sodium 6010 1 mg/L G,N 6 months 

Chloride 35.2 1 mg/L P, R 28 days 

Sulfate 375.4 2 mg/L P, R 28 days 

Total recoverable phenolics 9065 0.01 mg/L AG, T,S 28 days 

Benzene 8260 1.0 mg/L C,G,T, R 14 days 

Ethyl benzene 8260 1.0 mg/L C,G,T,R 14 days 

Toluene 8260 1.0 mg/L C,G,T,R 14 days 
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TABLE 11E-3 

LEACHATE SAMPUNG PARAMETERS AND METHODS 

1 ~~~~~~ii \ 
•.'Analytical. Estimated···········.···· cilntainer & 

· ... 

Method~···• Detection Limit •... · Preservative . . · ...• . ·Holding Time 

Vinyl chloride 8260 5.0 mg/L C, G, T, R 14 days 

Bromodichloromethane 8260 1.0 mg/L C, G, T, R 14 days 

Bromoform 8260 1.0 mg/L C,G,T,R 14 days 

Bromomethane ....8260 -5.1l-mg/L .C, G,T, R 14 days 

Carbon tetrachloride 8260 1.0 mg/L C,G,T,R 14 days 

Chlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

Chloroethane 8260 5.0 mg/L C,G,T,R 14 days 
. 

2-Chloroethytvinyl ether 8260 5.0 mg/L C,G,T, R 14 days 

Chloroform 8260 1.0 mg/L C,G, T, R 14 days 

Chloromethane 8260 5.0 mg/L C,G, T, R 14 days 

Dibromochloromethane 8260 1.0 mg/L C,G, T, A 14 days 

1 ,2-Dichlorobenzene 8260 1.0 mg/L C,G, T,R 14 days 

1,3-Dichlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

1 ,4-Dichlorobenzene 8260 1.0 mg/L~· C,G,T,R 14 days 

Oichlorodifluoromethane 8260 5.0 mg/L C,G,T,R 14 days 

1, 1-Dichloroethane 8260 1.0 mg/L C,G,T,R 14 days 

1 ,2-Dichloroethane 8260 1.0 mg/L C,G,T,R 14 days 

1, 1-Dlchloroethene 8260 1.0 mg/L C,G,T,R 14 days 

trans-1 ,2-Dichloroethene 8260 1.0 mg/L C,G, T, R 14 days 

1 ,2-Dichloropropane 8260 1.0 mg/L C, G, T, R 14 days 

cis-1,3-Dichloropropene 8260 1.0 mg/L C, G, T, R 14 days 

trans-1,3-Dichloropropene 8260 1.0 mg/L C, G, T, R 14 days 

Methylene chloride 8260 5.0 mg/L C, G, T, R 14 days 

1,1 ,2,2-Tetrachloroethene 8260 1.0 mg/L C, G, T, R 14 days 

T etrachloroethene 8260 1.0 mg/L C,G,T,R 14 days 

1,1, 1-Trichloroethane 8260 1.0 mg/L C,G,T,R 14 days 

1,1 ,2-Trichloroethane 8260 1.0 mg/L C,G,T,R 14 days 

Trichloroethane 8260 1.0 mg/L C,G, T,R 14 days 
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TABLE 11E-3 

LEACHATE SAMPUNG PARAMETERS AND METHODS 

·····-················-·········2····· ··-·····-··-··-···············-·····-···-·············-·-········ 

Analytical .EStimated ---·-··•- ·.- ·•· I > Container& 
ii ... Q •.c.••·••••.•·····•·-· Metllixl' oiltection u1111t ··-· I Preservative -. . Holding Time 

2,4,5-Trichlorophenol 8270 10 ~g/L AG,R E 

2,6,4-Trichlorophenol 8270 10 .giL AG,R E 

2,4-0ichlorophenol 8270 10 "giL AG, R E 

. 2,4-Dimethylphenol .8270 -10-l'g/L --AG,-R E 

2,4-Dinitrophenol 8270 50 ~g/L AG,R E 

2-Chlorophenol 8270 10 ~g/L AG,R E 

2-Nitrophenol 8270 10 ~g/L AG,R E 

4-Nitrophenol 8270 50 ILQ/L AG,R E 

2-Methy~,S-dinitrophenol 8270 50 jtg/L AG,R E 

Pentachlorophenol 8270 50 jtg/L AG,R E 

4-Chloro-3-methyphenol 8270 10 ILQ/L AG,R E 

Phenol 8270 10 ILQ/L AG,R E 

Acenaphthene 8310 1.0 ILQ/L AG,R . E 

Acenaphthylene 8310 1.0 ILQ/L AG,R E 

Anthracene 8310 1.0 ~tQ/L AG,R E 

Benzo(A)anthracene 8310 1.0 ~tQ/L AG,R E 

Benzo(A)pyrene 8310 2.0 ILQ/L AG,R E 

Benzo(B)fluoranthene 8310 2.0 jtg/L AG,R E 

Benzo(G,H,I)fluoranthene 8310 5.0 ILQ/L AG,R E 

Benzo(K}fluoranthBne 8310 2.0 ~tQ/L AG,R E 

Chrysene 8310 1.0 ~tQ/L AG,R E 

Dibenzo(A,H)anthracene 8310 5.0 ILQ/L AG,R E 

Fluoranthene 8310 . 1.0 ~tg/L AG,R E 

Fluorene 8310 1.0 ~tQ/L AG,R E 
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TABLE 11E-3 

LEACHATE SAMPUNG PARAMETERS AND METHODS 

~@··················;(GC'T ii ) { 

lndeno{1,2,3-CD) pyrene 

Naphthalene 

Phenanthrene 

Pyrena 

NOTES: 

···AnaJyticlil 
Method~ 

8310 

8310 

8310 

Estiniated 
Diltec::tion J .. illilt 

5.0 ILg/L 

1.0 /Lg/L 

1 

2 
"Test Methods for Evaluating Solid Waste,• SW-846, Third Edition. 
USEPA Methods 600/4-79/200. 

p 
G 
R 
N 
T 
E 
s 
AG 
c 
H 

Plastic. 
Glass. 
Refrigeration. 
Nitric acid to pH <2. 
T eflone..lined cap. 
7 days to extraction and 40 days from extraction. 
Sulfuric acid to pH <2. 
Amber glass. 
Hydrochloric acid to pH <2. 
NaOH to pH >12. 

•. 1•···•···. Container&·· .. ··. 
Preservative ···. · · • · Holding Time ·· · 

AG, R E 

AG,R E 

AG,R E 

.AG,.R E 

Some detection limrts may not be met for leachate analysis due to matrix interlerence. In this case, Method 8270 may be 
used in place of Method 8310. A narrative will be provided by the laboratory to explain any raised detection levels. 
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Date------
Time ____________ _ 

Ford Allen Pori< Clay Mine 
Ford Motor Company 
L..eaehate 

~II f-------------------------------------
MO~e wr ____________________________________ __ 

P"""'rved with----------------------

Sompl...,. Signatures -------------------

Time __________________ ~e-----------------

EACH SAMPLE TRANSFERRED SHOULD HAVE A l.ABEL ATTACHED. 

SAMPLE lABEL 
FORD MOTOR COMPANY 
ALLEN PARK, MICHIGAN 

OWN. BY' TBM 

FIGURE 11E-1 

l 
' 



EQUIPMENT OPERATION AND CAUBRATION MANUAlS 
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M90 Operating Instructions. Installing the Battery . . . ';~'Press cal- call is displayed. After endpointing 
Remove rubber battery door on the rear of the meter. ·ft·the display automatically updates to the calibrated 
Fit battery - alkaline type 9V PP3/1604 or equivalent. ~ value shown, or the temperature compensated The M90 is a portable, microprocessor based, pH, 
Make sure polarity is correct when fitting. The meter '.· ... value. · conductivity and dissolved oxygen meter. 

~display indicators 

temperature measurement --­

auto endpoint selected ---

r--- M - stored measurement 
MR- recalled measurement 
Cal - calibration in progress 

parameter measurement -

r parameter units 

[-I- TDS mg/l '1. 0> 

-1.8.8.8. -1--
'-t- pH .. "" 

--------~ MRCol 5 @ 

tBBB·c -- ---·---
0 El Jb.L'> 

I read I 

,---J-1 mod• I 0+-
rl-@] [2!]+-

L stores result into mem01y 

recalls stored result 

start calibration ------' 

L..____ ·on/change to second 
parameter/a~ , 
start and stop measurement 
hold for 4 seconds to change -­
from auto to manual endpoint 

must be calibrated after replacing the battery. If read is pressed after Cal1 update, the meter 

Installing a Sensor •.. 
. assumes one point calibration only is required. 

Samples Can now be measured. 

2 point \ locate the pins of the sensor in the meter and push 
i firmly into the meter. The sensor is removed by 

squeezing down the catch at the rear and pulling the 
sensor away from the meter. 

Place the sensor in the second callbra!ion medium: 
pH pH 4 or 10 buHer 4.00 or 10.01 pH (at 25.C) 
Cond Cond std. A orB 1413 ~S or 12.88 mS 

Making a Measurement . . • TDS Cond std: A orB 706 mgll or 6.44 gil 
. DO Hold tn a1r 10 mm 

pH - remove the sensor wett1ng cap and slide the above fresh water 100 %02 vent sleeve to expose the fill hole. • 
, Press cal- cal2 is displayed. After endpointing 

D.O. - remove the sensor wettmg cap. Move the the display automatically updates to the calibrated 
sensor in a gentle circular motion when measuring. value shown or the temperature compensated 
Cond -immerse probe tO halfway point in solution. value. 

• 1 Press mode, read, cal or M tci turn meter on , Dissolved oxygen only . 
: .: and start measurement. Place sensor into solution. ' In practice, cal2 is required more frequently than 
: _( Automatic endpoint detection freezes the display ) cal1, this is achieved by pressing cal twice to 
; ·, when plateau is reached; to manually endpoint press '1 advance directly to cal2. 
' : read. Press read again to start new measurement. I'" mWL 0 2 mode, correction may be made for 

: Continuous measurement may be selected by ~ali~ity cind barometric pressure. ~ress ca.l- 100 
pressing and holding read for 4 seconds. (In this i IS d1spl.ayed. Use A and "'! to adjust the display 
mode battery consumption is higher and the meter accordmg to these tables. 
will not automatically switch off when not in use.) CondfmS) Salinity f!JIL) SeHing 

I 0.0 ,100 
Return to auto endpoint by pressing and holding i 6 2.5 91 

dl 4 d i 11 5.0 95 rea or secon s. 1 15 7.5 93 

, After use, close the fill hol6 (pH) and replace the 1 ~~ :~:~ : 
t : wetting cap (pH and DO). i l 21· t5.o 65 

' 31 17! ~ 

i Calibrating ... 
1 ; For greater accuracy, calibrate the meter regularly, 
~ >1 point 

. Place the sensor in the calibrating medium: 
. ' pH pH 7 buHer 7.00 pH (at 25°C) 

Cond Hold in free air 0.00 11S 
TDS Hold in free air 0.00 mWt-

./ 34' 20.0 81 

~ 
1 Batomelrk: Sttlln; Barometric 
:' Prenunl (mm) Pn1nure (mm) 

J' .' - 600 79 720 
\ ·,~ 620 82 74{} 
• ·"t.. 640 84 760 
·- . 660 87 780 

680 90 800 
'1' 700 92 820 

! e.g. if salinity"' 5 giL setting"' 95 
1
• ••• if pressure= 740 mm setting"' 97 

Sttllng 

" 97 
100 
103 
105 
108 

00 Zero oxygen solution 0. %0
1 

(mg/l 0 2 is calibrated in %0
2 

mode). • ·1· ··for both parameters, setting will be 95 x 97%"' 92. -, 
lr 

(I' ... ·fh;.,: 

j 
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, H'' 
Using the< Memory .. . . ' 'f\' IJ tow battery voltage 
5 ~easurements can be stored 1n the memory.i 1 · ~ low electrode slope: condition/renew 

Entering a reading into memory 1 . ~ ~ sensor {pH only) 
Press M when measurement has endpointed. . . \ 
M 1 (or M .2-M 5 it readings have already been :: f::-, 
stored) is displayed indicating that the reading has i'j 

Default calibration values in memory. Sensor 
not calibrated {2 point), or battery replaced 
since last calibration 

been saved. Flashing M indicates memory is lull. ... ' 
Recalling memory . \1 0 manual endpoint selected (continuous 
Press R- the last saved measurement is ~· \ measurement) 
displayed. Press Ragain to recall the previously ' l . 
saved measurement MR 1 to MA 5 indicates , @ auto endp01nl selected 

which. saved measurement is being displayed. i 1 keypad not responding. replace battery and 

Cleanng last memory · recalibrate. 
In memory recall mode (MR) press M to clear the 
measurement being displayed. Only the last . Operating Hints ... 

measurements are saved, theM 2 cannot be ' · solution to another. 
cleared without first clearing M 4 and M 3. 2. Response time is a function of the sensor and 
Clearing all memory \ the solution. II the solutions are at different tern· 
Press R until M C is displayed, then press M. All ·:,· peratures (or ionic strength -pH only) allow 
memory will be cleared. i'j more time for the sensor to respond. 

3. Avoid handling the sensor tip. 
Changing Mode ... 
Press mode to enter the second function o! the 
sensor, i.e. pH to mV, conductivity to TOS, %02 to i 

4. Make sure no large air bubbleS are trapped 
under the sensor when making measurements. 

5. Do not use calibratioln standards after the 
expiration date. ' mgll 0,. ' I 

Press mode again to turn the meter off. •1 , I 6. 
Display Codes/Problem Solving ... 
Using the Test Plug 

' 7. 

, B. 
l 

Wetting caps should contain: 
pH- pH 7 buffer; DO- distilled water. 

For greatest accuracy calibrants and samples 
should be at the same temperature .. 

pH -keep the electrode filled with the 
appropriate fill solution to prevent reading drift. 

1 Reordering Information .. 0 

\ 

Item 
Meter only 

·\·r,'b~;:, 
Conduclivity!TOS sensor 
Hard carrying case 
14131JS conductivity standard (A), 500 ml 

' 12.88 mS conduclivity standard (B), 500 ml 
, \ Zero oxygen solution, 500 ml 

DO membrane replacement kit 
pH 7 bui!BI sachet (pack o1 30) ' 

' 
1 

pH 4 buller sachet (pack o1 30) 

"'· 473617 

!
1 

pH 10 bUller sachet (pack of 30) 
i: pH mullipack, pH 4, 7, tO, (pack ol30 assorted) 
I' pH electrode 1ill solution, 3 x 5 ml 

DO electrolyte, 3 x 5 ml 

47J6t9 
473620 
473621 
473622 
473623 
473624 
473625 
473626 
473650 
473651 
473652 
473676 
47365-4 
474594 
476540 
478570 
478510 
477269 

'I Buller solution pH 4.00, 2 x 500 ml (red) 
Buller solution pH 7.00, 2 x 500 ml (yeUow) 
Buller solu\klll pH 10.01, 2 x 500 ml (blue) 

• Replaceable ceramic junctions (pH), pack ot 3 

i 
Meter Specification •.. 
Temperature compensatlcn: 

pH 
Conductlvicy!TDS 
Oxygen 

0-100•C 
o-we 
0-40•C 

I. 
'\~mp 

Rang• Resolution 
-{),5"C-100"C O.I"C 
0-14pH O.OlpH 
0-±1000mV lmV 
·o.00-19.99!-IS O.D11-1S 
20.00 ... s -199.9!-IS 0.11-lS 
200 -1999p.S 1 1-1S 
2.00- t9.99 mS o.Ot mS 
0.00-10.00 mgll 0.01 mgiL 
10.0-100.01ll'#'l O.ttr¢ 
tOO -1000 mgll 1 lll'#'l 

mV 
1\ Cord 

TOS 

1.00-10.00 otl 0.01 giL 
.li 00 0- 200"/o a, 1'1. 
i 0-20.0mgil 0.1 mgiL 

!1 P-JftJJ switch oH: ~not operated !Of tO minutes alter endpoint. 

'li Menlory: up ro5 measurements can be stOfed. 
',1C 

ThE! test plug is provided to test the met~r. 
Replace the sensor with the test plug and press 
read. The display should read: 
7.00 pH± 0.5. 25'C ± 2 i 9: 

/ E1 - ~e~s~rement out of ra~ge: check that ~ensor .t 
11p 1s 1mmersed In sotut1on and the we1t1ng t ,-

Conductivity -the sensor shield and probe 
should be kept clean. Make sure no air bubbles 
are in the cell chamber during measurement. 

·t~ 
' . 

cap is removed {il applicable) 1 10. 
E2 ~ cal1 out ol range} check correct calibration·_~·\~-­
E3- cal 2 out ol ra{!9e J medium is used. • t~ 

-:.. • Condition/renew sensor ·1 
E4 -sensor disconnected · 

"yt 

··,·· .. :~ 

Dissolved oxygen- the sensor can be removed ~-
lor several hours as a rechargeable battery in ..; 
the sensor will maintain polarization. For longer 
periods the sensor should remain connected to 
the meter to maintain polarization and recharge 
the sensor battery. 

i Coming 1fiCOf1lOI'aled 
( Science Products OMsion 
j Corning,New'toril\4831 

USA 
Tel: 1-607-737-1667 473655 Rev. A. 3189 

.-.,;. 
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'P.nsor Information 
for direct'" 1d leaded pH, DO and Conductivity Sensors 

pH Sensor 

vent sleeve -- --------------~ 

teplaceable ceramic junction -----~--- -
I 

l tJ:--~-- wetting cap 

For optimum performance: 
1. Belore use remove wetting cap from tip of sensor, and slide the vent 

sleeve to expose the fill hole. 
2. Make sure !hat the fill solution is not more than 25 mm {1 inch) below 

the fill hole. Add KCI solution if necessary. 
3. Gently tap the sensor to remove any air bubbles at the ceramic junction. 
4. Condition the new sensor by soaking in pH 7 buffer for 2 hours. 

Prolonged soaking is not recommended. 
5. Calibrate and. r:neasure samples as described in the M90 instructions. 

Allow·sufficienttime for the sensor to stabilize when measuring samples 
of different temperatures, or of low ionic strength. Manual endpointing is 
advised with these samples. 

6. After use, check the level of lilt solution, reposition the vent sleeve to 
cover the fill hole, and.rep!ace the wetting cap containing pH 7 buller {if 
the sensor wit! not be used again for more than 2 days, we recommend 
using saturated KCI in the wetting cap). 

Precautions and Limitations: 
1. Do not wipe the sensor tip- blot dry with a lint·free tissue. 
2. Do not use KCI saturated with AgCI as this may damage the reference 

element. 
3. Do not leave the sensor in organic solvents, strong basic solutions, 

concentrated fluoride solutions, or hydrolluoric acid for extended 
periods. Measurements made in these solutions should be taken quickly 
and the sensor rinsed immediately with distilled water. After rinsing, 
soak in pH 7 buffer for 2 hours. 

4. Do not measure solutions that exceed a temperature range of 
0-tOO"C. 

Maintenance and Troubleshooting: 
Prolonged use and ageing may reduce performance i.e. slow response, low 
slope values, continuous drift or erratic readings. These may be caus~ by: 
Air in junction- remove air bubbles by gentle taPping. 
Excess KCI crystals- KCI crystals may build up and settle on the sensor 
tip, or the KCI may become discolored. Remove the old fill solution and use 
warm dist!lled water to dissolve the crystals. Remove water and refill using 
fresh KCI solution. 
Blocked junction- KCI crystals can block the junction. To test for this, blot 
the tip dry and air dry for one hour. If' no KCI crystals appear at the tip of the 
sensor the junction is blocked. Remove the ceramic junction using tweezers, 
and insert new junction (Cat. 477269). Tap gently to remove any air bubbles. 
Contaminated pH bulb- i.e. protein/oil contamination. 
Protein -soak the sensor in 1 0% pepsin solution adjusted to pH 2 with HCI 
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Oil- wash sensor tip wi~¥_~;~~-~:<yater-acetone solution. Do not soak the 
sensor in acetone solutitfY" may cause the seals to deteriorate. Rinse 
with distilled water and soc._ I 7 buffer for 2 hours. 

Dissolved Oxygen Sensor 

replaceable membrane cap 

--- wetting cap 

Installation: 
DO membrane caps are fragile. Handle wi!h care to prevent damage. 
The sensor is shipped dry and must be filled before use. Unscrew the 
membrane cap from the sensor. If the silver/gold tip is tarnished clean 
carefully using electrode cleaning compound or silver polish. paying 
particular at1ention to the gold cathode. Rinse tip with DO electrolyte, and lit! 
membrane cap, avoiding air bubbles. Hold the sensor vertically and gently 
screw the membrane cap onto the sensor, allowing surplus electrolyte to run 
out. Fit sensor to the meter and allow 1 hour minimum lor polarization. 
Calibrate as described in M90 instructions. 

For optimum performance: 
1. Before use remove wetting cap from tip ol sensor. 
2. For immediate use the sensor should be kept connected to the meter. 

The sensor may be removed lor up to 3 hours as a rechargeable battery 
in the sensor will maintain polarization. For extended storage remove 
the membrane cap and rinse with water, and clean the sensor tip. Store 
dry with the membrane cap loosely fitted. Do not fit wetting cap. 

3. When making measurements the sample should be stirred at a constant 
speed i.e. approximately 20 em/second (8 inches/second). 

4. AUow sufficient time for the sensor to stabilize when measuring samples 
of different temperatures- in some cases this can be several minutes. 
Manual endpointing is advised with these samples. Make sure the 
sensor is immersed to a depth of at least 40 mm { 1.5 inches) to cover 
the temperature sensing element. 

5. After use replace wetting cap containing distilled water to prevent 
electrolyte from drying out 

6. Regular maintenance is important to ensure optimum performance. 
Replacement of membrane caps depends on usage • we recommend 
replacement every 2 to 4 weeks. 

Maintenance and Troubleshooting: 
If the sensor will not calibrate, or becomes sluggish or erratic: 
1. The silver/gold sensor tip may become tarnished with time. For optimum 

performance clean tip and relill cap every 2 weeks as described in 
Installation. 

2. The zero oxygen solution will absorb oxygen if left exposed to air and 
this will cause inaccurate calibration. Use fresh zero oxygen solution. 

3. Make sure there are no air bubbles inside the membrane cap when 
tilling with DO electrolyte. Check by looking up through the membrane 
from the bottom of the sensor. 

4. Check the membrane for damage and replace with new cap 
(Cal. 473626) as necessary. 

,, 
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Conductivity Sensr 

clear p/a5/ic 5hield --­
·only remove lor cleaning 

For optimum performance: 
1. Make sure the clear plastic shield is in place when measwin 
2. When measuring make sure the solution is above the cell ct1 

and below the vent hole. 
3. To prevent carryover from high to low conductivity solutions 

distilled water between measurements. 
4, Make sure the cell chamber is bubble free when measuring. 

bubbles, immerse probe in the solution at an angle and then 
vertical position. 

5. Allow suflicient time for the sensor to stabilize when measuri 
diHerent temperatures. Manual endpointing is advised with tt 

6. The sensor is not recommended for low ·,onic strength sotutit 
7. Clean the probe and shield with distilled water aher use. 

General Troubleshooting lor all Sensors 
1. To verily meter is working check using the test plug. 
2. II the sensor connector becomes damaged or wet the displal 

E4 when a sensor is connected. 
3. If the temperature sensing element becomes damaged the tt 

display may read E 1 when a sensor is connected. 

Ordering Information: 
Item 
pH sensor 
pH electrode fill solution, 3 x 5 ml 
pH 7 buller sachet (pack ol30) 
pH 4 buller sachet (pack ol30) 
pH 10 butler sachet (pack ot30) 
pH multipack, pH 4, 7 and 10 (pack of 30 assorted sachets) 
Butler solution pH 4.00, 2 x 500 ml (red) 
Butler solulion pH 7.00, 2 x 500 ml (yellow) 
Butlersolution pH tO.Ot, 2 x 500 ml (blue) 
Butler rainbow pack, pH 4.00, 7.00 and to.Ot (2 x 500 ml ol eacl 
Replaceable ceramic junctions (pH), pack of 3 
DO sen.sor 
DO electrolyte, 3 x 5 ml 
Zero oxygen solution, 500 ml 
DO membrane replacement kit, pack ol 2 
p02 electrode cleaning compound 
ConductivityfTDS sensor 
1413 flS conductivity standard, 500 ml 
12.88 mS conductivily standard, 500 ml 
Rinse solution sachet {pack of 30) 

Corninq lnctllpotaled 
Sci&nCe Products DMSKio 
Coroinq, NrtW Vorl\ 14631 
USA 
Tel: 1-607·737·1667 
Tedm'w:allolormahoo Cen1er. 1·(800)·Z22-7740 

_j 



l 

ATTACHMENT 11F 

SURFACE WATER MONITORING PLAN AND PROCEDURES 



ATTACHMENT 111' 

Surface Water Monitoring Plan and Procedures 

A surface water sample will be collected on a quarterly basis after the in~iation of filling in Cell 

11. The surface water analytical parameter list and sample collection procedures are discussed 

below. Proposed additional background surface water sampling, to be carried out every other 

month lor a period ol1 year, is also discussed below. Statistical procedures lor evaluating 

data are presented in Subsection 11 F .3. A detailed laboratory QA/QC program is provided in 

Attachment 11 A. 

11 F.1 Surface Water Sampling Parameters and Schedule 

Additional Background Surface Water Sampling 

The parameters lor the proposed additional background sampling include all of the leachate 

monitoring parameters lor which surface water background values have not already been 

established. Table 11F-1 identifies which of these parameters background soil sampling is 

completed for, and which parameters are proposed for additional background sampling. The 

additional background sampling will be carried out every other month for a period of 1 year, or 

after a rainfall event greater than one-half inch until sufficient data is collected, and will consist 

of collecting an individual sample from Allen Drain, at the point indicated on Figures 11F-1 and 

11 F-2. If sufficient volume of water is unavailable in the drain, then the sample will be 

collected from the atternative sampling point, which is located immediately adjacent to the 

outfall in the sedimentation basin (see Figure 11 F-2). In order to maintain consistency with 

previously collected surface water sampling data, the sample identification code Allen Drain -

#-BG will be used to identify additional background surface water samples. Sample volumes, 

preservation methods, detection limits, holding times, and analytical methods are presented in 

Table 11 F-3. Field and sample handling procedures are discussed below. 

Operational Surface Water Sampling Plan 

Operational surface water sampling will consist of collecting an individual sample on a 

quarterly basis from Allen drain, at the point indicated on Figures 11F-1 and 11F-2. If sufficient 

volume of water is unavailable in the drain, then the sample will be collected from the 

alternative sampling point, which is located immediately adjacent to the outfall in the 

sedimentation basin (see Figure 11 F-2). In order to maintain consistency with previously 

collected surface water sampling data, the sample identification code Allen Drain -#-OP will be 
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used to identify the operational surface water sample. The parameter list lor operational 

surface water sampling is presented in Table 11 F-2. Sample preservation methods, detection 

limits, holding times, and analytical methods are presented in Table 11 F-3. The operational 

monitoring parameter list (Table 11 F-2) will be reviewed annually and revised if appropriate, as 

described in Subsection 11.3.2 of this application and in Attachment 11 E, the Leachate 

Sampling and Monitoring Plan. 

11 F .2 Sample Collection Procedures 

--·The-procedures-for· surlace·weter-sample- collection will i>e·-asiollows: 

1. Sample collection bottles will be provided pre-preserved from the analytical 
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custody 
(COC) requirements using a sample tag as shown on Figure 11 F -3, or 
equivalent. The tag will be filled out in ink and in legible handwriting. To 
maintain consistency with the historical record of background samples, sample 
identification code Allen Drain -#-OP or Allen Drain -#-BG, corresponding to 
an operating plan or background sample, respectively, will be used. 

2. Spread a new piece of plastic sheeting on the ground next to the surface 
water sampling location in order to prevent sampling equipment from 
contacting the ground. A new pair of disposable PVC or latex gloves will be 
used by the sampler at each sampling location in order to prevent 
contamination of the samples. 

3. Collect samples using a stainless steel dipper, disposable bailer, pre-cleaned 
Teflon bailer, a dedicated bailer, or laboratory prepared jars. 

June 1995 

a) If a disposable bailer is used, a new disposable bailer will be used for 
each sampling event, and a new piece of nylon rope will be used to 
lower the bailer into the surface water body. 

b) If a pre-cleaned bailer is used, the bailer will be precleaned prior to the 
sampling event according to the following procedures: 

Brush with soapy (phosphate free soap) water and soak for a 
minimum of 4 hours 
Rinse with potable water for 3 minutes 
Rinse with 1 o percent nitric acid solution 
Rinse with deionized water 
Oven dry 
Seal in polypropylene plastic to prevent contamination prior to 
use 

c) II a dedicated bailer is used, the surface water sampling point will have 
a bailer dedicated for use only at that sampling point. The bailer will 
be labeled and stored in a clean, plastic bag in an indoor storage 
location while not in use. The bailer will be decontaminated prior to 
and after use by washing with soapy (phosphate-free soap) water and 
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double rinsing with deionized water. A new piece of nylon rope will be 
used to lower the bailer into the surface water body. 

d) If a stainless steel dipper is used to collect a surface water sample, the 
dipper will be labeled and stored in a clean, plastic bag in an indoor 
storage location while not in use. The bailer will be decontaminated 
priorto and after use by washing with soapy (phosphate-free soap) 
water and double rinsing with deionized water. 

e) If laboratory prepared jars are used, no preservative or fiXative will be 
used. 

4. · -sample- vials forvolatile-organics-shoutd·tJe""filled·first. -The-sample should be 
collected in a manner which minimizes sample disturbance (i.e., slowly lower 
the bailer or dipper into the surface water body with minimal disturbance). 
The surface water stream should be allowed to strike the inner wall of the vial 
to minimize formation of air bubbles. Fill the sample vial or bottle with a 
minimum of splashing. Fill each vial until the water forms a positive meniscus 
at the brim. Allow the vial to overflow slightly, then replace the cap by gently 
setting it on the water meniscus. Tighten firmly, but do not over -tighten. 

5. Invert the vial and tap lightly to check for air bubbles. 

6. Place samples on ice immediately. 

7. Fill a clean plastic bucket with surface water and allow to settle lor 5 minutes. 
Decant water into appropriate bottles for other sample parameters. Note that 
surface water samples are not field filtered for any analytical parameters. Place 
samples in coolers with ice or a refrigerator immediately following sample 
collection. All samples will be stored in ice coolers from time of collection 
through delivery to the analytical laboratory. Decon the bucket by brushing 
with soapy (phosphate-free) water and rinsing three times with potable water. 

8. Fill a disposable plastic sample cup with 200 to 300 ml of surface water and 
collect temperature, pH and specific conductance measurements. These 
measurements will be collected with a Corning Model M90 pH and conductivity 
meter, or equivalent, according to the manufacturer's specifications. The pH 
and conductivity probes will be cleaned between sampling locations by double 
rinsing with distilled water. The Model M90 meter will be calibrated once prior 
to use lor every 4 hours of use in the field, according to the manufacturer's 
specifications for calibration. Manufacturer's specifications for instrument use 
and calibration are included at the end of this Attachment. 

9. Field measurements will be recorded on field data sheets, which will identify 
the sampling location, time, date, and sampler, along with the measurements 
collected and a description of the number and type of sample bottles filled. 
Copies of the field data sheets will be retained at the facility. 
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10. The Chain-of-Custody (COC) Form describing the sample will be drawn up by 
the sampler. This form will accompany all samples, and be signed and dated 
by the sampler at the time the samples are released. The individual accepting 
the samples will also sign and date the same COC form acknowledging 
receipt of the samples. Copies of the COC will be retained at the facility. 

11 F.3 Statistical Evaluation of Surface Water Monitoring Data 

The results of the quarterly sampling to be conducted at surface water monitoring point will be 

compared against the background data set lor the following parameters: chrome, copper, 

arsenic, selenium, volatile ancLsemi.,volatile_organic..compounds. _This listmay"be.revised on 

an annual basis as described in Attachment B. The following procedures will be used to 

evaluate each parameter listed in the statistical evaluation program. If comparison of any of 

the operational monitoring data to background data results in a statistically significant 

difference, the steps outlined in Subsection 11.6.3 will be followed. 

1. Tabulate, evaluate, and reduce the existing background data. Review data to 
determine completeness and to determine if sample locations were consistent 
and clearly defined. Review any additional background data in the same 
manner when background data collection is complete. 

2. Revise, if necessary, the estimated quantitation limits (RDLs) tor each 
constituent. RDLs reported by analytical laboratories may change with time. 
Use the largest detection limit lor each parameter wherever a correction for 
censored data is needed. Using the largest reported RDL value lor each 
constituent is appropriate because the maximum value sets the level of 
accuracy that can be attained in future monitoring, even if RDL values 
decrease in the future. 

3. If the background data set is 1 oo percent censored, do not perform statistics. 
The actual level of detection will serve as the trigger value for resampling. In 
this case, an operational monitoring sample result which exceeds the 
analytical detection limit will be confirmed by collecting an individual sample at 
that location and analyzing for the parameter which exceeded background. 
This measure is being taken in order to rule out laboratory error as a source of 
the detection. If the analyte is not detected in the confirmatory sample, no 
further action will be taken. If the analyte is detected, resample at that location 
in quadruplicate. If any of the four reported concentrations exceed the 
detection limit, then follow the procedures in Subsection 11.6.3. 

4. Assess the underlying statistical distribution of the data, and correct for log 
normality if necessary. After the first round of statistical evaluation has been 
completed, this step will consist of transforming the current data, if necessary, 
based on the previous evaluation. As recommended in the February, 1993 
USEPA Guidance document, assess normality by constructing probability 
plots. 
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Follow the attached guidance lor constructing probability plots. The plotted 
points will approximate a straight line if the data are normal. Construct 
probability plots of the log-transformed and the raw data lor each parameter. 
Compare the plots and decide which representation of the data is closer to the 
normal distribution. If the log transform of the data is selected as an 
appropriate transformation, transform all background and operational data for 
that sample point for that parameter prior to conducting any statistical tests on 
the data State whether the statistical test was conducted on raw or 
transformed data in all reports regarding the data 

5. Inspect the data set for outliers. Conduct formal testing for outliers only if a 
reported concentration is orders of magnitude higher than the rest ol the data 

·-set; -Foltowthe·procedureior·oottier testing presented at·the end of this 
attachment. The outlier test assumes that the data other than the outlier 
follows a normal distribution. Therefore, if the data set is log-normally 
distributed (see number 3 above), conduct the outlier test on the log­
transformed data Correct or remove an outlier from the data set only if the 
value can be identified as: 

(1) an error in transcription or dilution; 

(2) a documented error in an analytical procedure or report of matrix 
interferences in the procedure; or 

(3) some other factor from those listed in the RCRA guidance (USEPA, 
1989; USEPA, 1993). 

In the event an outlier can be verified, obtain MDNR permission before 
removing the outlier from the data set. If no obvious cause can be iden@ed 
for a value being an outlier, it will remain in the operational data set used lor 
statistical evaluation unless MDNR approval is obtained to remove it. 

6. Inspect the current round of data for nondetects. If a parameter was reported 
to be below the RDL for that round, then do not perform a statistical test with 
that data (i.e., do not perform a statistical evaluation to determine if a 
nondetect represents an exceedance of background). Add the analytical 
resun to the database for that sample point. This approach is being taken 
because it is reasonable to assume that a nondetect cannot represent an 
exceedance of background. 

7. Evaluate the degree of censorship in the data, and select the appropriate 
statistical test based on this evaluation. After the first round of statistical 
evaluation has been completed, this step will consist of evaluating whether the 
statistical test used during previous rounds remains an appropriate choice for 
the data set. The following steps will be followed in determining how censored 
data will be handled and in choosing the statistical test to be performed lor 
each sampling point: 

June 1995 

a) If the percentage of nondetects in the database for the sample point is 
less than 15 percent, substitute of a value of 1/2 the RDL for all 
nondetects and calculate a prediction interval according to the 
procedure included at the end of this Attachment. 
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b) 

c) 

d) 

e) 

If the percentage of nondetects in the database for the sample point is 
between 15 and 50 percent, use Cohen's or Aichison's adjustment to 
calculate the mean and standard deviation of the background data. 
Use these adjusted statistics to calculate a prediction interval. Follow 
the procedures presented at the end of this attachment to determine 
which of Cohen's or Aichison's adjustment should be used. Calculate 
the prediction interval according to the presented procedure. 

If the percentage of nondetects in the database lor the sample point is 
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to 
compare operational monitoring resutts to background data. 
Procedures are attached. 

If the percentage of nondetects in the database for the sample point is 
90 percent or greater, calculate a Poisson prediction limit. Procedures 
are included at the end of this Attachment. 

If the percentage of nondetects in the background data set is 
1 oo percent follow the procedure listed above in step number 3. 

8. If the statistical test performed for step number 7 above indicates that an 
exceedance has occurred, follow the steps outlined in Subsection 11.6.3 of the 
Permit. 
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TABLE 11F·1 

BACKGROUND SURFACE WATER SAMPUNG PARAMETERS 

\ . 
·.·_;>,<··•·,;, .. ;> ,;,,_>., ''-'--"''".C c _; ·._ . . .. . 

Alkalinity (as CoCo,) Chromium pH (field and laboratory) 
Ammonia· N COD Selenium 
Arsenic Copper Silver 
Barium Cyanide Sodium 
Bicarbonate alkalinity Iron Specific conductance (field 
BOD Load and laboratory) 
Cadmium Magnesium Sutfate 
Calcium Mercury TOC 
Carbonate alkalinity Nickel Total recoverable phenolics 
Chloride Nitrate- N Zinc 

··-scan-s-Phenolics: 

2-Chlorophenol 2-Methyl4,6-dinitrophenol Phenol 
4-Chloro-3-methylphenol 2-Nitrophenol 2,4,5-Trichlorophenol 
2,4-Dichlorophenol 4-Nitrophenol 2,4,6-Trichlorophenol 
2,4-Dimethylphenol Pentachlorophenol . 

o I 

Scan 7 Polynuclear Aromatic Hydrocarbons (PAHs): 

Acenaphthene Bonzo(G,H.~porylone lndeno(1,2,3-CD)pyrone 
Acenaphthylene Benzo(K)fluoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Oibenzo(A,H)anthracene Pyrena 
Benzo(A)pyrene Fluoranthene 
Benzo(B)fluoroanthene Fluorene 

} 'k:;.:;;;;;;c :. -~'""''' ;i ;.ih':Cc: 
" • < ••.•• _. •·••••• i >. 

Antimony Tin 
--

Beryllium Vanadium 
Coba~ 

Thallium 

Volatile nr '" • (VOCs): 

Benzene 1 ,2-0ichlorobenzene Ethylbenzene 
Bromodichloromethane 1 ,3-Dichlorobenzene Methylene chloride 
Bromoform 1 ,4-Dichlorobenzene 1,1 ,2,2-Tetrachloroethane 
Bromomethane Oichlorodffluoromethane T etrachloroethene 
Carbon tetrachloride 1, 1-Dichloroethane Toluene 
Chlorobenzene 1 ,2-Dichloroethane 1,1, 1-Trichloroethane 
Chloroethane 1, 1-Dichloroethene 1,1 ,2-Trichloroethane 
2-Chloroethylvinyl ether trans-1 ,2-Dichloroethene Trichloroethane 
Chloroform 1 ,2-0ichloropropane Trlchlorofluoromethane 
Chloromethane cis-1 ,3-0ichloropropene Vinyl chloride 
Dibromochloromethane trans-1 ,3-Dichloropropene 

NOTES: 

1. Surface water samples are analyzed for total metals and are therefore not field-filtered. 
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 (40 CFR) - Methods for 

Organic Chemical Analysis of Municipal and Industrial Wastewater. 
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TABLE 11F-2 

SURFACE WATER OPERATIONAL MONITORING PARAMETERS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Bicarbonate.alkalinity 
Carbonate alkalinity 
Calcium 
Chloride 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)anthracene 
Benzo(A) pyrene 
Benzo(B)fluoroanthene 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

NOTES: 

Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

._Cyanide 
Iron 
Magnesium 
pH* 

Benzo(G,H,I)perylene 
Benzo(K)fluoranthene 
Chrysene 
Dibenzo(A,H)anthracene 
Fluoranthene 
Fluorene 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1 , 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

• Specific conductance and pH are measured in the field. 

Silver 
Thallium 
Tin 
Vanadium 
Zinc 

Specific conductance• 
SuHate 
Total recoverable phenolics 

lndeno(1 ,2,3-CD)pyrene 
Naphthalene 
Phenanthrene 
Pyrena 

Ethylbenzene 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1 , 1 , 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 

1. Surface water samples are analyzed for total metals and are therefore not field-filtered. 
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 
3. This list will be reviewed annually and revised if appropriate as discussed in 

Subsection 11.6.2. 
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TABLE 11F-3 

SURFACE WATER SAMPUNG PARAMETERS AND METHODS 

.•• ... ·.·.·········•·····.·· .... Holding Time · •·· 

Antimony 6020 1 ILg/L G,N 6 months 

Arsenic 6020, 7061 1 p;g/L G,N 6 months 

Barium 6020 s,.gJL G,N 6 months 

Beryllium -6020 --1-l'g/L ... G:-N . s·months 

Cadmium 6020 0.2,g!L G,N 6 months 

Chromium 6020 1 "giL G,N 6 months 

Cobalt 6010 15 ILg/L G,N 6 months 

Copper 6010 1 ILg/L G,N 6 months 

lead 6020 1 "giL G,N 6 months 

Mercury 7470 0.2/Lg/L G,N 38 days 

Niekel 6020 50 ILg/L G,N 6 months 

Selenium 6020, 7741 1 ILg/L G,N 6 months 

Silver 6020 o.s,g/L G,N 6 months 

Thallium- 6020 2.0 ILQ/L G,N 6 months 

Tin 200.7' 500 ILQ/L G, N 6 months 

Vanadium 6010 10 1'9/L G,N 6 months 

Zinc 6020 41Lg/L G, N 6 months 

Iron 6010 0.02 mg/L G, N 6 months 

Bicarbonate alkalinity 310.1 5 mg/L P, R 14 days 

Carbonate alkalinity 310.1 10 mg/L P, R 14 days 

Calcium 6010 1 mg/L G, N 6 months 

Cyanide 335.2 5/Lg/L P, H 14 days 

Magnesium 6010 1 mg/L G, N 6 months 

Sodium 6010 1 mg/L G, N 6 months 

Chloride 35.2 1 mg/L P, R 28 days 

Sulfate 375.4 2 mg/L P, R 28 days 

Total recoverable phenolics 9065 0.01 mg/L AG,T,S 28 days 

Benzene 8260 1.0 mg/L C, G, T, R 14 days 

Ethylbenzene 8260 1.0 mg/L C,G, T, R 14 days 

Toluene 8260 1.0 mg/L C,G, T, R 14 days 
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TABLE 11F-3 

SURFACE WATER SAMPUNG PARAMETERS AND METHODS 

··············~~~lt~f···············i········ ·~····· Estimated 
._-.. - . ·•. . . . . 

-··-··-· . · ___ .. -._.-- .. _ Container& 
Ml'lth0d1 DiltectiolllJrllit •.• I Preservative .. --_· Holding Time 

Vinyl chloride 8260 5.0 mg/L C,G,T,R 14 days 

Bromodichloromethane 8260 1.0 mg/L C,G,T,R 14 days 

Bromoform 8260 1.0 mg/L C,G;T,R 14 days 

Bromomethane ..8260 _ _5.0.mgiL -C,G, . .l",.R 14 days 

Carbon tetrachloride 8260 1.0 mg/L C,G,T,R 14 days 

Chlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

Chloroethane 8260 5.0 mg/L C,G,T,R 14 days 

2-Chloroethylvinyl ether 8260 5.0 mg/L C,G,T,R 14 days 

Chloroform 8260 1.0 mg/L C,G,T,R 14 days 

Chloromethane 8260 5.0 mg!L C,G,T,R 14 days 

Dibromochloromethane 8260 1.0 mg/L C,G,T,R 14 days 

1 ,2-Dichlorobenzene 8260 1.0 mg!L C,G,T,R 14 days 

1 ,3-Dichlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

1 ,4-Dichlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

Dichlorodifluoromethane 8260 5.0 mg/L C,G, T, R 14 days 

1 , 1-Dichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1 ,2-Dichloroethane 8260 1.0 mg/L C,G, T,R 14 days 

1 , 1-Dichloroethene 8260 1.0 mg/L C, G, T, R 14 days 

trans-1 ,2a0ichloroethene 8260 1.0 mg/L C,G,T,R 14 days 

1 ,2-Dichloropropane 8260 1.0 mg/L C,G,T,R 14 days 

cis-1 ,3-Dichloropropene 8260 1.0 mg/L C~G,T,R 14 days 

trans-1 ,3--Dichloropropene 8260 1.0 mg/L C, G, T, R 14 days 

Methylene chloride 8260 5.0 mg/L C,G, T, A 14 days 

1, 1,2,2-T etraehloroethene 8260 1.0 mg/L C, G, T, R 14 days 

T etrachloroethene 8260 1.0 mg/L C, G, T, R 14 days 

1,1, 1-Trichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1,1 ,2-Trichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

Trichloroethane 8260 1.0 mg/L C, G, T, R 14 days 
. 
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TABLE 11F-3 

SURFACE WATER SAMPUNG PARAMETERS AND METHODS 

\ ~i, Ailalytical Estin'lated > i I 

container~ •········ 
······. 

I .H()Jding Time . · . {............. , .. Met00d1 . · Detection Limit .·· .. I Preservative · • · ... 

2,4,5-Trichlorophenol 8270 10 JLg/L AG,R . E 

2,6,4-Trichlorophenol 8270 10 JLg/L AG,R E 

2,4-Dichlorophenol 8270 10 JLg/L AG,R E 

2,4-Dimethylphenol -8270 ··-10j<g/L --AG,·R E 

2,4-Dinitrophenol 8270 50 JLg/L AG,R E 

2-Chloropheno/ 8270 10 JLg/L AG,R E 

2-Nitrophenol 8270 10 JLg/L AG, R E 

4-Nitrophenol 8270 50 JLQ/L AG,R E 

2-Methyl-4,6-dinitrophenol 8270 50 JLQ/L AG,R E 

Pentachlorophenol 8270 50 JLg/L AG,R E 

4-Chlor<>-3-methylphenol 8270 10 11g/L AG,R E 

Phenol 8270 10 JLg/L AG,R E 

Acenaphthene 8310 1.0 JLQ/L AG,R E 

Acenaphthylene 8310 1.0 JLQ/L AG,R E 

Anthracene 8310 1.0 JLQ/L AG,R E 

Benzo(A) anthracene 8310 1.0 JLQ/L AG,R E 

Benzo(A)pyrene 8310 2.0 JLQ/L AG,R E 

Benzo(B)fluoranthene 8310 2.0 ILQ/L AG,R E 

Benzo(G,H,~fluoranthene 8310 5.0 ILQ/L AG,R E 

Benzo(K)fluroanthene 8310 2.0 ILQ/L AG,R E 

Chrysene 8310 1.0 ILQ/L AG,R E 

Oibenzo(A,H)anthracene 8310 5.0 JLg/L AG,R E 

Fluoranthene 8310 1.0 ILQ/L AG,R E 

Fluorene 8310 1.0 JLQ/L AG,R E 
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l 
TABLE 11F-3 

SURFACE WATER SAMPUNG PARAMETERS AND METHODS 

>i 
••. > ·•··················· ·········~? .·••··.··•·•·.•··.·.EsliJncltec:!.··· 

Container & • • ••········ • 
I 

i> i( ( } ... 

oet~ion ti!nit Preservative . ·. ••· Holding Time 

lndeno(1 ,2,3-CD) pyrone 8310 5.0 l'g/L AG,R E 

Naphthalene 8310 1.0 l'g/L AG,R E 

Phenanthrene 8310 1.0 l'g/L AG,R E 

Pyrena -8310 -1.0-jLg/L -· AG,.R E 

NOTES: 

1 "Test Methods for Evaluating Solid Waste,• SW-846, Third Edition. 
2 USEPA Me1hods S00/4-79/200. 
p Plastic. 
G Glass. 
R Refrigeration. 
N Nitric acid to pH <2. 
T T eflonLiined cap. 
E 7 days to extraction and 40 days from extraction. 
s Sulfuric acid to pH <2. 
AG Amber glass. 
c Hydrochloric acid to pH <2. 
H NaOH to pH >12. 
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EQUIPMENT OPERATION AND CAUBRATION MANUALS 
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'·~~ ,-,., 
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- '·'-
~;~~;~M'i) 

•t'J.f.V 

~ .. ;,r -·-·· .. .. o.:,; 
• • . lnslalling !he Baltery . . • ';~.Press cal- call is displayed. AHer endpointing 

M90 Operatmg InstructiOnS; Remove rubber banert door on the rear olthe meter. ·~.the display automatically updates to the calibrated 
Fit battery- alkaline type 9V PP311604 or equivalenl. 1 value shown, or the temperature compensated The M90 is a portable, microprocessor based, pH, 

conductivity and dissolved oxygen meter. Make sure polarity is correct when fitting. The meter 1
•• ... value. 

must be calibrated after replacing the battery. 1f read is pressed after Call update, the meter 

r- display indicators 

tem~rature measurement -­

auto endpoint selected ---

r- M - ~tared measurement 
MR ..: recalled measurement 
Cal -calibration in progress 

para111eter m~asurement J 
parameter umts 

I ~
- ros mgJl 'I.O. 

-I.B.BB-
-F'JIIS""' 
- -MR~I-5-@--I-

188.8•c 
oEil.c. 

I . .~~~-1----. 

.---tl-1 mode j 0-J--

[rEJ ~ll 
store~ result into me::__j 

recalls stored result 

start calibration ____ __j 

L_____ ·an/change to second 
parameter/a~ • 
start and stop measurement 
hold for 4 seconds to change 
from auto to m~nual endpoint 

lnslalllng a Sensor ..• 
i locate the pins ol the sensor in the meter and push 

assumes one point calibration only is required. 
Samples Can now be measured. 

2 point I firmly into the meter. The sensor is removed by · 
squeezing down the catch at the rear and pulling the 
sensor away from the meter. 

Place the sensor in the second calibration medium: 
pH pH 4 or 10 buHer 4.00 or 10.01 pH (ai25°C) 

Making a Measurement .•• 
, Cond Cond std. A orB 1413 ~S or 12.88 mS 
'I· TDS Cond std. A or B 706 mg!L or 6.44 giL 
;, DO Hold in air 10 mm 

pH - remove the sensor wetting cap and slide the l above fresh water 100 %0 
vent sleeve to expose the fill hole. • , 2 . 

. : , Press cal- cal 2 is displayed. Alter endpointing 
D.O. - remove the sensor wettmg cap. Move the ;_ the display automatically updates to the calibrated 
sensor in a gentle circular motion when measuring. t;, value shown or the temperature compensated 
Cond - immerse probe lei halfway ~oint in solution. r value . 

: ; Press mode, read, cal or M tO turn meter on :·, Dissolved oxygen only. 
': :' and start measurement. Place sensor into solution. ! ' In practice, cal 2 is required more frequently than 
1~ Automatic endpoint detection freezes the display i) cal1, this is achieved by pressing cal twice to 
;\ when plateau is reached: to manually endpoint press ~ 1 advance directly to cal2. 
; .: read. Press rea~ again to start new measurement i 

1
tn ~~ p! mode, co~rection may be made for 

; Continuous measurement may be selected by ! \ ~ah~ity and barometnc pressure. ~ress ca.l-100 
... ! pressing and holding read lor 4 seconds. (In this 1 i JS d1spl.ayed. Use A and"! to adJUSt the display 

1 mode battery consumption is higher and the meter I, according to these tables. 
: I' will not automatically switch off when not in use.) .. II Cond (mS) S.Uolty (liJILJ &Hiog 

'. l- 0.0 100 
· Return to auto endpoint by pressing and holding ! · s 2.5 97 

' ' d i 11 5.0 95 , , rea for 4 seconds. 1 ~ 1s 7.5 93 

· ; Afte~ use, close the fill hate (pH) and replace the : \ ~~ :~:~ : 
welling cap (pH and DO). i . 21· 1s.o as 

31 17.5 82 

Calibraling . • • j " 20·0 81 
~ Barometric SeHiog Barome1rk: 

1 For greater accuracy, calibrate the meter regularly. 1 :' Prouure (mm) Prusure (mm) 
.• • ~· ·' 600 79 720 ~ 1 point ~ • .,-, · s2o B2 740 

, Place the sensor in the calibrating medium: :.; ·"~· ~~ ~ ~~ 
' pH pH 7 buller 7.00 pH (ai25°C) '" so BOO 

Cond Hold in free air 0.00 Jl.S '? 100 92 - 820 

· · TDS Hold in free air 0.00 mg!L ./ · e.g. if salinity= 5 gA.. setting"' 95 

Seltlog 

95 
97 
100 

'" 105 
lOB 

DO Zero oxygen solution 0. %0 1
1
'. ~· v if pressure= 740 mm setting= 97 

(mg/L 0 is calibrated in %0 mode) ' ' ·1· ·tor both parameters, setting will be 95 x 97% = 92. 2 2 ' ....__ 1 

I! , .. Cil>; 
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- --r· . ~.:(q··F .... ~~-···~·· ....... ····-·- ·.I.J 
: Reordering Information ... 

•. ·¥,. 

'- H~ 
Using thef!!emory • . • ~. 'j\' EJ 
5 measurements can be stored in the memory. i f 
Eilterlng a reading into memory ~ -~.J1 
Press M when measurement has endpointed. _ .. \ 
M 1 (or M .2- M 5 il readings have already b<!en : , !:::, 
stored) is displayed Indicating that the reading has ~1.1 been saved. Flashing M indicates memory is lull. 2 

Recalling memory !1 0 
Press R -lhe last saved measurement is \:1 

@ 

low baHery voltage 

low electrode slope: condition/renew 
sensor (pH only) 

Default calibration values in memory. Sensor 
not calibrated (2 point), or battery replaced 
since last calibra\ion 

manual endpoint selected (continuous 
measurement) 

auto endpoint selected displayed. 'Press Ragain to recall the previously 
saved measurement. MR 1 to MR 5 indicates 
which saved me'.asurement is being displayed. f l keypad not responding • replace battery and 

Clearing last memory 1 recatibrate. 
In memory recall mode (MR) press M to dear the 
measurement being displayed. Only the last 
entered measurement can be cleared, i.e. if 4 
measurements ~re saved, theM 2 cannot be · 
cleared withou\ Jirsl clearing M 4 and M 3. 

Clearing all memory 
Press Runt\1 M Cis displayed, then press M. All 
memory will be cleared. 

Operating Hints •.. 
:I' 1. Use distilled water when translerring from one 
' solution to another. 
, 2. Response time is a !unction of the sensor and 
l the solution. If the solutions are at dilferent tern-
!,· peratures (or ionic strength- pH only) allow 
:1; more time lor the sensor to respond. 

3. Avoid handling the sensor Up. 

Changing Mode ... 
Press mode to enter !he second function of the 1 

sensor, I.e. pH to mV, conductivily to TDS, %0: to 1

1 

4. Make sure no large air bubbleS are trapped 
under the sensor when making measurements. 

5. Do not use calibration standards after the 
expiration date. · mgll 0,. : I 

Press mode again to turn the meter oil. · •1 , • 
' ' 6 

Display Codes/Problem Solving . . • I\ . 
Using the Test Plug ! i 7. 
The lest plug Is provided to lest the meter. · \ 
Replace the sensor with the test plug and press :/1 8. 

Wetting caps should contain: 
pH- pH 7 buHer; DO- distilled water. · 
For grea\est' accuracy· c'alibrarits and samples 
should be at the· same temperature ... · 

pH -keep the etectiode filled with the 
appropriate fill solution to prevent reading dritt. 

\ 

hom 
Mater only 

·\:,'6',~:, 
Cond\JCiivilyfrOS sensor 
Hard carry-inQ case 
1413~-tS c:onductivity standard (A), 500 ml 

\ 12.B6 mS c:ondl.ldivily standard (8), 500 ml 

, \ Zero oxygen solution. 500 ml 
DO membrCllle replacemenl kit 
pH 1 bull&r sachet (pack ol 30) · 

' 
1 

pH 4 buller sachet (pack of 30) 
!I pH 1D buller sadult (pad\ ollO) 
I. pH multipack. _pH~. 7, 10, (pad\ o\30 assorled) 
r pH electnx!e tilt solution, 3 15 ml 

DO electtolyte, 3 x 5 ml 

Cat. 
473617 
473619 
473620 
473621 
473622 
473623 
473624 
473625 
473626 
473650 
473651 
473652 
473676 
473654 
474594 
478540 
478570 
478511) 
477269 

BuNer soiU1ion pH •-00. 2 t 500 ml (red) 
Buller solution pH 7.00, 2 x 500 ml (yellow) 

, Buller solution pH ID.OI, 2 x 500 ml (blue} 
I• Replaceable cerillllic junctions (pH), pack ol3 

i 
Meter Specification ... 
Temperature c:ompensalion: 

pH 
Conducli~ilyfrDS 
Oxygen 

0-lOO"C 
0- 50"C 
0-40"C 

Range Resolution 
..{).5"C -IOO"C O.l"C 
0-14pH 0.0\pH 
0-±IOOOmV \mY 
· o.oo -19.99 115 o.QI ~s 
20.00 ~-tS -199.91-15 O.IJ.IS 
200-19991-15 1J.~S 
2.00-19.99mS O.Ql mS 
0.00-10.00mgl\. O.olrTey\. 
10.0-100.011'¢ 0.1 mgll 
100-1000 mgll 1 mgll 
1.00-10.00!)11.. O.Oigil 

'\Tomp 
pH 
mV 

II Cond 

TDS 

.Jl DO 0-200%01 1'/, 
I 0-20.0mgil O.lmgfl. 

I
! -Aulo .• switch oH: it nol operaled lor 10 minutes a her endpoint. 

~ 
1 

Memory: up to 5 measuremenls can be stored. 

read. The display should read: . 1;\. 
7.oo pH± o.s. 2s·c ± 2 f 9: 

l E1 - measuremenl oul of range: check that sensor--~-
tip Is immersed in solution and the wetting !,;··~' 

Conductivity -lhe ·sensOr shield and probe 
should be kept clean. Make sure no air bubbles 
are in the cell chamber during measurement. 

,I~ .. 

. J:~t 
\~\ 
., 

._-·cap Is r¢moved (il applicable) .). 10. 

E2 ~call out of range} check correct calibratio~·.:~.·!~·: 
E3- cal2 out ol rav.9e 1 medium is used. • · •. : 

··.:_;., Condilionlrenew sensor··--,1 ·, 

Dissolved oxygen- the sensor can be removed ( 
lor several hours as a rechargeable bal\ery in ".1i 
the sensor will maintain polarization. For longer · 
periods the sensor should remain connected to 
the meter lo mainlain polarization and recharge 

, · l Coming IIICOijlOialed 

' 

'.1. 

·l-.t"· 

·" ' . 
d 

!.'.. 

i 
.... : 

·• ·; 

i. 

l; 

t 
\ 
I . 

,A 

E4 - sensor disconnected ·: the sensor battery. 

\ 
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r 
'ensor Information 

lor direct r ...... g and leaded pH, DO and Conductivity Sensors 

pH Sensor 

vefltsleeviJ ·- -------------·W 

replaceJbJe ctirarruc JUflCI>O!l 
I 

' !J---- welling tJp 

For optimum performance: 
I. Be lore use remove wetting cap !rom tip ot sensor, and slide the vent 

steeve to expose the till hole. 
2. Make sure that the li\1 solution is not more than 25 mm (1 inch) below 

the 1111 hole. Add KCI solution if necessary. 
3. Gently tap the sensor to remove any air bubbles at the ceramic junction. 

Condition the new sensor by soaking in pH 7 buller lor? hours. 
Prolonged soaking is not recommended. 

5. Calibrate and.IJleasure samples as described in the M90 instructions. 
Allow-sulficienttimc lor the sensor to stabilize when measuring samples 
of di!lerent temperatures, or of low ionic strength. Manual endpointing is 
advised with \hese samples. 

6. After use, check the level ol fill solution, reposition the vent sleeve to 
cover the fill hole, and replace the wetting cap containirig pH 7 buller (il 
the sensor will not be used again lor more than 2 days, we reCommend 
using saturated KCI in the welling cap). 

Precautions and Limitations: 
1. Do nol wipe the sonsor lip- blot dry with a lint·free tissue. 
2. Do not use KCI saturated with AgCI as this may damage the reference 

element. 
3. Do not leave the sensor in organic solvents, strong basic solutions, 

concentrated fluoride solutions, or hydrolluoric acid lor extended 
periods. Measurements made in these solutions should be taken quickly 
and the sensor rinsed immediately with distilled water. After rinsing, 
soak in pH 7 buffer lor 2 hours. 

4. Do not measure solutions that exceed a temperature range of 
0 -1000C. 

Maintenance and Troubleshooting: 
Prolonged use and ageing may reduce performance i.e. slow response, low 
slope values, continuous drill or erratic readings. These may be caused by: 
Alr ln junction- remove air bubbles by gentle taPping. 
Excess KCI crystals- KCI crystals may build up and settle on the sensor 
tip, or the KCI may become discolored. Remove the old fill solution and use 
warm dist!lled water to dissolve the crystals. Remove water and refill using 
lresh KCI solution. 
Blocked ]uncllon- KCI crystals can block the junction. To test lor this, blot 
the tip dry and air dry for one hour. 11 no KCI crystals appear at the tip of the 
sensor the junction is blocked. Remove the ceramic junction using lweezers, 
and insert new junction (Cat. 477269). Tap gently to remove any air bubbles. 
Contaminated pH bulb- i.e. protein/oil contamination. 
Protein - soak the sensor in 10% pepsin solution adjusted to pH 2 with HCI 

•' '.' ''"""" "'"''"'' '"'"' ~""''' "' ..... ' ' '-''""'"' "'' '- ..... u .... 

Oil- wash sensor tip wi~=~~2;,:~:.-~vater-acetone solution. Do not soak the 
sensor in acetone solutiCh.t~·~··)s may cause the seals to deteriorate. Rinse 
with distilled water and soak lri pH 7 buffer lor 2 hours. 

Dissolved Oxygen Sensor 

replaceable membrafle cap •q, 
I 

(j' ~--·-··- wellmg cap 

Installation: 
DO membrane caps are fragile. Handle with care to prevent damage. 
The sensor is shipped dry and must be filled before use. Unscrew the 
membrane cap from the sensor. II the silver/gold tip is tarnished clean 
carefully using electrode cleaning compound or silver polish. paying 
particular attention to the gold cathode. Rinse tip with DO electrolyte, and Jill 
membrane cap, avoiding air bubbles. Hold the sensor vertically and gently 
screw the membrane cap onto the sensor, allowing surplus electrolyte to run 
out. Fit sensor to the meter and allow 1 hour minimum tor polarization. 
Calibrate as described in M90 instructions. 

For optimum performance: 
1. Belore use remove wetting cap from tip of sensor. 
2. For immediate use the sensor should be kept connected to the meter. 

The sensor may be re[noved for up to 3 hours as a rechargeable battery 
in the sensor will maintain polarization. For extended storage remove 
the membrane cap and rinse with water, and clean the sensor tip. Store 
dry with the membrane cap loosely fitted. Do not fit wetting cap. 

3. When making measurements the sample should be stirred at a constant 
speed i.e. approximately 20 em/second (8 inches/second). 

4. Allow sulficient time lor the sensor to stabilize when measuring samples 
of different temperatures- in some cases this can be several minutes. 
Manual endpointing is advised with these samples. Make sure the 
sensor is immersed to a depth of at least 40 mm (1.5 inches) to cover· 
the temperature sensing element. 

5. Alter use replace wetting cap containing distilled water to prevent 
electrolyte from drying out. 

6. Regular maintenance is important to ensure optimum performance. 
Replacement of membrane caps depends on usage ·.we recommend 
replacement every 2 to 4 weeks. 

Maintenance and Troubleshooting: 
lithe sensor will not calibrate, or becomes sluggish or erratic: 
1. The silver/gold sensor tip may become tarnished with time. For optimum 

performance clean tip and refill cap every 2 weeks as described in 
Installation. 

2. The zero oxygen solution will absorb oxygen if lett exposed to air and 
this will cause inaccurate calibration. Use fresh zero oxygen solution. 

3. Make sure there are no air bubbles inside the membrane cap when 
filling with DO electrolyte. Check by looking up through the membrane 
from the botlom of the sensor. 

4. Check the membrane for damage and replac€ with new cap 
(Cat. 473626) as necessary. 

', 
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t..;onaucuvuy !:iensr 

cleJI plastic shield -·---·--­
. 011/y r~move lor cleJnilli} 

For optimum performance: 
1. Make sure the dear plastic shield is in place when me<Jsu1in 
2. When measuring make sure the solution is above the cell ell 

and below the vent hole. 
3. To prevent carryover from high to low conductivity solutions 

distilled water between measurements. 
4. Make sure the cell chamber is bubble free when measuring 

bubbles, immerse probe in the solution at an angle and then 
vertical position. 

5. Allow sufficient time for the sensor to stabilize when measun 
different temperatures. Manual endpointing is advised with !I 

6. The sensor is not recommended for low ionic strength solu!i( 
7. Clean the probe and shield with distilled water alter use. 

General Troubleshooting for all Sensors 
1. To verify meter is working check using the test plug. 
2. 11 the sensor connector becomes damaged or wet the displa~ 

E4 when a sensor is connected. 
3. If the temperature sensing element becomes damaged the [( 

display may read E1 when a sensor is connected. 

Ordering Information: 
Item 
pH sensor 
pH electrode Iii! solution, 3 x 5 ml 
pH 7 buller sachet (pack of 30) 
pH 4 buffer sachet (pack of 30) 
pH 10 buffer sachet (pack ol30) 
pH multipack, pH 4, 7 and 10 (pack of 30 assorted s<1chets) 
Buller solution pH 4.00, 2 x 500 ml (red) 
Buller solution pH 7.00, 2 x 500 ml (yellow) 
Buffer solution pH 10.01, 2 x 500 ml (blue) 
Buffer rainbow pack, pH 4.00, 7.00 and 10.01 (2 x 500 ml ol eacl 
Replaceable ceramic junctions (pH), pack of 3 
DO senSor 
DO electrolyte, 3 x 5 ml 
Zero oxygen solution, 500 ml 
DO membrane replacement kit, pack of 2 
p02 electrode cleaning compound 

ConductivityfTDS sensor 
1413 jlS conductivity standard, 500 ml 
12.88 mS conductivity standard, 500 ml 

Rinse solution sachet (pack of 30) 

Coming Incorporated 
Science Products Division 
Corning, New York 14831 
USA 
Tel: 1-607-737·1667 
Tectmicallnlormation Center: l-(B00)·22z.7740 
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AlTACHMENT 11G 

Potentiometric Monitoring Plan and Procedures 

Mhough a groundwater monitoring wavier has been granted under R199.9611 (b); monitoring 

of the static water levels at the site will be maintained to verify the continued conditions. If the 

monitoring determines that hydrogeologic conditions have signnicantly changed, the director 

will be notified immediately, as described in Section 11.7. 

Static water levels have, and will continue to be, measured annually on wells 20, 50, 1 00, 

1 020, 1030, 1 040, and 1050, which are shown on Figure 11 G-1. Except for well 1 00, the site 

monitoring wells are under flowing artesian conditions and are presently outfitted as shown on 

Figure 11 G-2. The well system includes a well plug incorporating a sampling valve. The plug 

seals the well approximately 2.5 feet below grade level to prevent freezing during winter 

months. The well plug and valve are constructed of stainless-steel with silicon rubber seals. 

The valve is used to measure the water level via a staff gauge and a precision pressure 

gauge. The well may be purged and sampled through this valve as well. Monitoring wells 50 

and 1 030 were constructed using 2-inch, threaded Schedule 40 PVC pipe. These wells have 

construction configurations similar to that shown on Figure 11 G-3. 

The procedure lor obtaining static water elevations from the outlilted wells are as follows: 

1. Open the stainless-steel ball valve, allowing groundwater to flow from the 
system. Once water is observed to discharge from the well, close the ball 
valve. 

2. Attach a 4-foot length of Tygon tubing to the closed discharge valve on the 
well plug system. Attach the other end of the tubing to an inlet valve on a 
pressure gauge, such as a Wallace and Tiernan Series 1 000 Gauge. Calibrate 
the pressure gauge to read from o to 125 inches of water pressure. 

3. Close the vent valve and then open the discharge valve on the well plug 
system, allowing water to rise in the Tygon tubing. 

4. Measure the height of the water in the Tygon tubing (in inches) using a 
temporary staff gauge. Heights are referenced to the top of the well casing. 

5. Add the reading of the pressure gauge to the inches of water measured in the 
Tygon tubing. The total represents the total inches of water above the top of 
casing elevation. 
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6. Derive the final static water elevation by converting the total inches of water 
above the casing to feat and adding it to the known USGS casing elevation 
(recorded in feat) olthe well. 

7. For wells that are not under flowing artesian conditions, measure the depth to 
water using an electronic water level indicator or a steel tape marked in inches 
and feat. Record the elevation of the water table by subtracting the depth of 
water (in feet) from the top of casing elevation referenced to the USGS datum. 

All annual water level information will be recorded and filed in chronological order. 
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ATTACHMENT 11H 

Sedimentation Basin Monitoring Plan and Procedures 

Sediment samples will be collected on a semiannual basis alter the initiation of filling in Cell II. 

Sediment sample analytical parameter lists and sample collection procedures are discussed 

below. Proposed additional background sediment sampling, to be carried out every other 

month lor a period ol1 year, is also discussed below. Procedures lor statistical evaluation of 

sediment data are presented in Subsection 11 H.3. A detailed laboratory QA/QC program is 

provided in Attachment 11 A. 

11 H.1 Sediment Sampling Parameters and Schedule 

Additional Background Sediment SamPling 

The parameters lor the proposed additional background sampling include all of the leachate 

monitoring parameters listed in Table 11E-1 lor which sediment background values have not 

yet been established. Table 11 H-1 identifies all background parameters for which background 

sediment concentrations have already been established, and which parameters will be 

sampled for in this additional background sampling. The additional background sampling will 

consist of collecting duplicate samples at four locations every other month lor a period of 

1 year. The four sediment sampling locations are identified on Figure 11 H-2. Sediment 

samples will be identified by the station identification numbers used on Figure 11 H-2, SD-X1 

through SD-X4. The samples will be analyzed only for those parameters for which 

background values have not yet been established. 

Operational Sediment Sampling Plan 

Operational sediment sampling will consist of collecting individual sediment samples on a 

semiannual basis from each of the four sampling locations. The general sampling area is 

shown on Figure 11 H-1, and sampling locations and identification codes are presented on 

Figure 11 H-2. 

The parameter list for operational sediment sampling is presented in Table 11 H-2. Sample 

preservation methods, detection limits, holding times, and analytical methods are presented in 

Table 11 H-3. This list will be reviewed annually and revised if appropriate, as described in 

Subsection 11.8.2 of this document. 
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11 H.2 Sediment Sample Collection 

The procedures for sediment sample collection will be as follows: 

1. Sample collection bottles will be provided pre-preserved from the analytical 
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custody 
(COC) requirements using a sample tag as shown on Figure 11 H-3, or 
equivalent. The tag will be filled out in ink and in legible handwriting. In order 
to maintain consistency with the historical data base, sample identification 
codes SO-X 1 through SD-X4, corresponding to the locations illustrated on 
Figure 11 H-2, will be used. 

2. Spread a new piece o_l plastic sheetil]g OIJ the_ ground next to, each sampling 
location in order to prevent sampling equipment from contacting the ground, 
A new pair of disposable PVC or latex gloves will be used by the sampler at 
each sampling location in order to prevent contamination of the samples. At 
each selected point, a stainless-steel core sampler will be used to collect a 
composite sample of materials !rom the bottom ol the sedimentation basin, 
from a depth of 0 to 6 inches, at a distance of approximately 2 feet from the 
existing shoreline. 

3. Fill the sample bottles lor volatile organic compounds first. These sample 
containers must be filled so that no headspace remains in the sample jar. 

4. Fill remaining sample containers as listed in Table 11 H-3. Sample containers 
will be sealed tightly, and immediately placed on ice. 

5. All sediment samples will be stored in ice coolers from time of collection 
through delivery to the analytical laboratory. 

6. The core sampler will be decontaminated prior to sampling at each location by 
washing in phosphate-free soapy water followed by double rinse with distilled 
water. 

7. Field data sheets will be used to identify the sampling location, time, date, and 
sampler, along with the sample jars filled at each location. Copies of the field 
data sheets will be retained at the facility. 

8. The Chain-of-Custody (COC) Record describing the sample will be drawn up 
by the sampler. This form will accompany all samples, and be signed and 
dated by the sampler at the time the samples are released. The individual 
accepting the samples will also sign and date the same COC form 
acknowledging receipt of the samples. 

11 H.3 Statistical Evaluation of Sediment Basin Monitoring Data 

As soon as possible following each semiannual sampling event, a statistical evaluation of a 

portion of the data will be conducted to determine if a significant increase of certain 

parameters has occurred. In order to reduce the facility-wide false positive rate (as discussed 

in Attachment 11 B), statistics will be performed on the following parameters: chrome, copper, 
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arsenic, selenium, volatile and semi-volatile organic compounds. The list of parameters lor 

which statistical evaluation is performed will be evaluated on an annual besis. Waste codes 

and leachate analytical data will be reviewed to determine if the statistical evaluation should be 

expanded to include other parameters which are analyzed for that may provide reliable 

indicators of environmental impacts at the facility, given changes in waste or leachate 

composition. 

The sediment data will be evaluated on an intra-point basis, so that operational monitoring 

· ·- data ·from each ·location-will·be-compared 10-the-background l:Jata·set irom that same 

sampling location. Follow the procedures outlined below for statistical evaluation. If the 

reported concentration results in an exceedance of that test statistic, but the reported 

concentration is less than the appropriate Part 201 of Act 451 Generic Industrial Cleanup 

Criteria (MDNR Operational Memorandum #14, Revision 2, June 6, 1995) then no action will 

be taken. If the reported concentration results in an exceedance of the test statistic and the 

appropriate Part 201 of Act 451 criteria, then the procedure outlined in Subsection 11.8.3 will 

be followed. 

1. Tabulate, evaluate, and reduce the existing background data. Review data to 
determine completeness and to determine if sample locations were consistent 
and clearly defined. Review any additional background data in the same 
manner when background data collection is complete. 

2. Revise, if necessary, the estimated quantitation limits (RDLs) for each 
constituent. RDLs reported by analytical laboratories may change with time. 
Use the largest detection limit for each parameter wherever a correction for 
censored data is needed. Using the largest reported RDL value for each 
constituent is appropriate because the maximum value sets the level of 
accuracy that can be attained in future monitoring, even if RDL values 
decrease in the future. 

3. If the background data set is 1 oo percent censored, do not perform statistics. 

June 1995 

The actual level of detection will serve as the trigger value for resampling. In 
this case, an operational monitoring sample result which exceeds the 
analytical detection limit will be confirmed by collecting an individual sample at 
that location and analyzing for the parameter which exceeded background. 
This measure is being taken in order to rule out laboratory error as a source of 
the detection. If the analyte is not detected in the confirmatory sample, no 
further action will be taken. If the analyte is detected, resample at that location 
in quadruplicate. Collect the quadruplicate samples within approximately 3 
feet of each other so that the spatial variability of concentrations is tested for. 
If any of the four reported concentrations exceed the detection level, follow the 
procedures outlined in Subsection 11.8.3. 
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4. Assess the underlying statistical distribution of the data, and correct lor log 
normality ~ necessary. Aller the first round of statistical evaluation has been 
completed, this step will consist of transforming the current data, H necessary, 
based on the previous evaluation. As recommended in the February, 1993 
USEPA Guidance document, assess normality by constructing probability 
plots. 

Follow the attached guidance lor constructing probability plots. The plotted 
points will approximate a straight line H the data are normal. Construct 
probability plots of the log-transformed and the raw data lor each parameter. 
Compare the plots and decide which representation of the data is closer to the 
normal distribution. If the log transform of the data is selected as an 

- -appropriate·transtorrnation,1ransform ·aJtbackground and operational data lor 
that sample point lor that parameter prior to conducting any statistical tests on 
the data. State whether the statistical test was conducted on raw or 
transformed data in all reports regarding the data. 

5. Inspect the data set for outliers. Conduct formal testing lor outliers only if a 
reported concentration is orders of magnitude higher than the rest of the data 
set. Follow the procedure lor outlier testing presented at the end of this 
attachment. The outlier test assumes that the data other than the outlier 
follows a normal distribution. Therefore, H the data set is log-normally 
distributed (see number 3 above), conduct the outlier test on the log­
transformed data Correct or remove an outlier from the data set only if the 
value can be identified as: 

(1) an error in transcription or dilution; 

(2) a documented error in an analytical procedure or report of matrix 
interferences in the procedure; or 

(3) some other factor from those listed in the RCRA guidance (USEPA, 
1989; USEPA, 1993). 

In the event an outlier can be verified, obtain MDNR permission before 
removing the outlier from the data set. II no obvious cause can be identified 
lor a value being an outlier, it will remain in the operational data set used for 
statistical evaluation unless MDNR approval is obtained to remove it. 

6. Inspect the current round of data lor nondetects. If a parameter was reported 
to be below the RDL lor that round, then do not perform a statistical test with 
that data (i.e., do not perform a statistical evaluation to determine if a 
nondetect represents an exceedance of background). Add the analytical 
result to the database for that sample point. This approach is being taken 
because it is reasonable to assume that a nondetect cannot represent an 
exceedance of background. 

7. Evaluate the degree of censorship in the data, and select the appropriate 
statistical test based on this evaluation. After the first round of statistical 
evaluation has been completed, this step will consist of evaluating whether the 
statistical test used during previous rounds remains an appropriate choice lor 
the data set. The following steps will be followed in determining how censored 
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data will be handled and in choosing tha statistical last to be performed for 
each sampling point: 

a) II the percentage ol nondetects in the database lor the sample point is 
less than 15 percent, substitute of a value ol1/2 the RDL lor all 
nondetects and calculate a prediction interval according to the 
procedure included at the end ol this Attachment. 

b) II the percentage ol nondetects in the database lor the sample point is 
between 15 and 50 percent, usa Cohen's or Aichison's adjustment to 
calculate the mean and standard deviation olthe background data 
Use these adjusted statistics to calculate a prediction interval. Follow 

· ··- -thEr procadur=presented ·at the·end · ol this· attachment to ·determine 
which of Cohen's or Aichison's adjustment should be used. Calculate 
the prediction interval according to the presented procedure. 

c) If the percentage of nondetects in the database for the sample point is 
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to 
compare operational monitoring results to background data 
Procedures are attached. 

d) If the percentage of nondetects in the database for the sample point is 
90 percent or greater, calculate a Poisson prediction limit. Procedures 
are included at the end of this Attachment. 

e) II the percentage of nondetects in the background data set is 1 00 
percent follow the procedure listed above in step number 3. 

8. If the statistical test performed for step number 7 above indicates that an 
exceedance has occurred, follow the steps outlined in Subsection 11.8.3 of the 
Permit. 
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TABLE 11H-1 

BACKGROUND SEDIMENTATION BASIN SAMPUNG PARAMETERS 

f'a;:~~~iQi-M,ieh SoitB~ck~und SaJnpting is Complet&t · ..•. • .·· > 

Arsenic Cyanide Phenol 
Barium Lead Selenium 
Cadmium Mercury Silver 
Chromium Naphthalene Zinc 
Copper Nickel 

i ··············•<i< i••···················································.·········.;·.·········· •··.·····.···· ..... · ..........•......... 
.. 

• • 
... .·· ······•····••••·····eroposed>Addi!IDnai\Ba~oii-Sa!T1plil)g.Palm.lleters;·· .. · .·· . 

Antimony pH 
Beryllium Sodium 
Calcium Suffate 
Chloride Thallium 
Coba~ Tin 
Iron Total recoverable phenolics 
Magnesium Vanadium 

Scan 7 Polynuclear Aromatic Hydrocarbons (PAHs): 

Acenaphthene Benzo(G,H,I)perylene lndeno(1,2,3-CD)pyrene 
Acenaphthylene Benzo(K)fluoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Dibenzo(A,H)anthracene Pyrene 
Benzo(A)pyrene Fluoranthene 
Benzo(B)fluoroanthene Fluorene 

Volatile Organic Compounds (VOCs) 

Benzene 1,2-Dichlorobenzene Ethyl benzene 
Bromodichloromethane 1,3-Dichlorobenzene Methylene chloride 
Bromoform 1 A-Dichlorobenzene 1,1,2,2-Tetrachloroethane 
Bromomethane DichlorodHiuoromethane Tetrachloroethane 
Carbon tetrachloride 1,1-Dichloroethane Toluene 
Chlorobenzene 1,2-Dichloroethane 1,1,1-Trichloroethane 
Chloroethane 1,1-Dichloroethene 1,1,2-Trichloroethane 
2'Chloroethylvinyl ether trans-1,2-Dichloroethene Trichloroethane 
Chloroform 1,2-Dichloropropane Trichlorofluoromethane 
Chloromethane cis-1,3-Dichloropropene Vinyl chloride 
Dibromochloromethane trans-1,3-Dichloropropene 

NOTES: 

1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 
(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 
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TABLE 11H-2 

SEDIMENTATION BASIN OPERATIONAl MONITORING PARAMETERS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Calcium 
Chloride 
Cyanide 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)anthracene 
Benzo(A)pyrene 
Benzo(B)IIuoroanthene 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

NOTES: 

Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Iron 
Magnesium 
pH 

Benzo(G,H,I)perylene 
Benzo(K)fluoranthene 
Chrysene 
Dibenzo(A, H) anthracene 
Fluoranthene 
Fluorene 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1 , 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

Silver 
Thallium 
Tin 
Vanadium 
Zinc 

lndeno(1 ,2,3-CD)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Ethylbenzene 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 

1. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 
(40 CFR) - Methods lor Organic Chemical Analysis of Municipal and Industrial Wastewater. 

2. This list will be reviewed annually and revised if appropriate as discussed in 
Subsection 11.8.2. 
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TABLE 11H-3 

SEDIMENT SAMPUNG PARAMETERS AND METHODS 

·· ~clif Estimated • · .•• • comainer& > .• ·.·.·••· · ·•·•.··•••. · · 

!·············································· ••••••••••••••••••••••••••••• 

MethOd' Oetactiori Limit . · .. ·.· Pre8ervative Holding Time I 

Antimony 6010 2.5 mg/l<g G 6 months 

Arsenic 7061 0.5 mg/kg G 6 months 

Barium 6010 1 mg/l<g G 6 months 

Beryllium ·-6020 ·-o,2·mg/l<g -(3 6 months 

Cadmium 6010 0.5 mg/kg G 6 months 

Chromium 6010 1.0 mg/l<g G 6 months 

Co ban 6010 5.0 mg/kg G 6 months 

Copper 6010 1 mg/kg G 6 months 

Lead 6010 5.0 mg/kg G 6 months 

Mercury 7471 0.1 mg/kg G 38 days 

Nickel 6010 5 mg/kg G 38 days 

Selenium n41 0.5 mg/kg G 6 months 

Silver 6020 0.25 mg/kg G 6 months 

Thallium 6010 1.0 mg/kg G 6 months 

Tin 6010 5.0 mg/kg G 6 months 

Vanadium 6010 1.0 mg/kg G 6 months 

Zinc 6010 1 mg/kg G 6 months 

Iron 6010 2.5 mg/kg G 6 months 

Bicarbonate alkalinity 310.1* 200 mg/kg G None specified 

Carbonate alkalinity 310.1* 200 mg/kg G None specified 

Calcium 6010 50 mg/kg G 6 months 

Cyanide 4500 2.5 mg/kg p 14 days 

Magnesium 6010 50 mg/kg G 6 months 

Sodium 6010 50 mg/kg G 6 months 

Chloride 325.2* 20 mg/kg G None specified 

Sulfate 375.4* 40 mg/kg G None specrtied 

Total recoverable phenolics 9065 0.2 mg/kg G None specified 

Benzene 8260 5.0 mg/kg G,T,R 14 days 

Ethyl benzene 8260 5.0 mg/kg G,T,R 14 days 

Toluene 6260 5.0 mg/kg G,T,R 14 days 

June 1995 2804.07 OOOO:RTF:ford0910.T12 



TABlE 11H-3 

SEDIMENT SAMPUNG PARAMETERS AND METHODS 

-~@ ·.·.·· Container & .... ···· 
.. 

.luialytic81 Estimated 
1 Holding Time , ...... 1 

············· 
Method' Detection Urillt Preservative · ··•· 

Vinyl chloride 8260 10.0 mg/kg G,T,R 14· days 

Bromodichloromethane 8260 5.0 mg/kg G,T,R 14 days 

Bromoform 8260 5.0 mg/kg G, T, R 14 days 

Bromomethane .. 8260 --10.0.mg/kg .a, :r~--A --14-days 

Carbon tetrachloride 8260 5.0 mg/kg G, T, R 14 days 

Chlorobenzene 8260 5.0 mg/kg G, T,R 14 days 

Chloroethane 8260 10.0 mg/kg G,T,R 14 days 

2-Chloroethylvinyl ether 8260 5.0 mg/kg G, T,R 14 days 

Chloroform 8260 5.0 mg/kg G,T,R 14 days 

Chloromethane 8260 10.0 mg/kg G,T,R 14 days 

Dibromochloromethane 8260 5.0 mg/kg G,T,R 14 days 

1 ,2-Dichlorobenzene 8260 5.0 mg/kg G,T,R 14 days 

1 ,3-Dichlorobenzene 8260 5.0 mg/kg G,T,R 14 days 

1 ,4-Dichlorobenzene 8260 5.0 mg/kg G,T,R 14 days 

Dichlorodifluoromethane 8260 10.0 mg/kg G,T,R 14 days 

1 , 1-Dichloroethane 8260 5.0 mg/kg G,T,R 14 days 

1 ,2-Dichloroethane 8260 5.0 mg/kg G,T,R 14 days 

1 , 1-Dichloroethene 8260 5.0 mg/kg G,T,R 14 days 

trans-1 ,2-Dichloroethene 8260 5.0 mg/kg G,T,R 14 days 

1 ,2-Dichloropropane 8260 5.0 mg/kg G,T,A 14 days 

cis-1 ,3-Dichloropropene 8260 5.0 mg/kg G, T, A 14 days 

trans-1 ,3-Dichloropropene 8260 5.0 mg/kg G, T, R 14 daya 

Methylene chloride 8260 10.0 mg/kg G, T, R 14 days 

1,1 ,2,2-Tetrachloroethene 8260 5.0 mg/kg G, T, R 14 days 

T etrachloroethene 8260 5.0 mg/kg G, T, R 14 days 

1,1, 1-Trichloroethane 8260 5.0 mg/kg G, T, R 14 days 

1,1 ,2-Trichloroethane 8260 5.0 mg/kg G, T, R 14 days 

Trlchlorofluoromethene 8260 10.0 mg/kg G, T, R 14 days 

Acenaphthene 8270 200 mg/kg G,R F 

Acenaphthylene 8270 200 mg/kg G,R F 
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TABLE 11H-3 

SEDIMENT SAMPUNG PARAMETERS AND METHODS 
} ,}} } 

·····)'}'••···· 
•.••....•. :! ... 

I /, . } ,..:;_. ~D I 6,-•··· ••• 

,···· 

. .·.· ..... 
} '"'" . 1 

Holding Time 
c~ " . . ·.· "· r/ ' ..... 

} 
··.••··.······ 

Anthracene 8270 250 mg/l<g G,R F 

8270 200 mg/l<g G,R F 

Benzo(A}pyrene 8270 200 mg/l<g G,R F 

.8270 """· '"' . G,R F 

Benzo(G,H,Ofluoranthene 8270 330 mg/l<g G,R F 

I 8270 250 mglkg 

Chrysene 8270 200 mg/kg G,R F 

1-1\, 8270 330 mg/l<g G, R F 

Fluoranthene 8270 300 mglkg G, R F 

Fluorene 8270 200 mglkg G, R F 

lndeno(t ,2,3-CD)pyrene 8270 330 mglkg G, R F 

Naphthalene 8270 200 mg/kg G, R F 

Phenanthrene 8270 200 mg/kg G, R F 

Pyrena 8270 200 mg/l<g G, R F 

NOTES: 

1 "Test Methods for Evaluating Solid Waste," SW-846, Third Edition. 
2 USEPA Methods 600/4-79/200. 
• Requires performance of ASTM Leach (03987-85) prior to wet chemistry analysis. 
p Plastic. 
G Glass. 
R Refrigeration. 
N Nitric acid to pH < 2. 
T Teflon®..lined cap. 
E 7 days to extraction and 40 days from extraction. 
s Sulfuric acid to pH <2. 
AG Amber glass. 
c Hydrochloric acid to pH <2. 
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ATTACHMENT 111 

Leak Detection Monitoring Plan and Procedures 

Water samples from the leak detection mon~oring system of Cell II will be collected on an 

annual basis alter the initiation of filling in Cell II, if sufficient water is present in the monitoring 

sump. Leak detection analytical parameter lists and sample collection procedures are 

discussed below. Proposed additional background leak detection sampling, to be carried out 

every other month lor a period of 1 year, is also discussed below. Statistical procedures for 

evaluating data are presented in Subsection 11 D.3. A detailed laboratory QA/QC program is 

provided in Attachment 11 A. 

111.1 Leak Detection Sampling Parameters and Schedule 

Additional Background Leak Detection System Sampling 

The parameters for the proposed additional background sampling include all of the leachate 

monitoring parameters for which leak detection background values have not already been 

established. Table 111-1 identifies those parameters for which background leak detection 

sampling is completed for, and which parameters are proposed lor additional background 

sampling. The additional background sampling will consist of sampling every other month for 

a period of 1 year. Each sampling event will consist of collecting an individual sample at the 

monitoring sump of the leak detection system lor Cell II, if a sufficient volume of water is 

present. Sample preservation methods, detection limits, holding times, and analytical methods 

are presented in Table 111-3. Background leak detection samples will be identified by the 

station i.d. associated with the monitoring sump. Field and sample handling procedures are 

discussed below. 

Operational Leak Detection System Sampling Plan 

Operational leak detection sampling will consist of collecting an individual water sample at the 

sump on a quarterly basis, if sufficient water is present. The parameter list lor operational 

monitoring of the leak detection system is presented in Table 111-2. Sample volumes, 

preservation methods, detection limits, holding times, and analytical methods are presented in 

Table 111-3. The operational monitoring parameter list (fable 111-2) will be reviewed annually 

and revised if appropriate, as described in Subsection 11.3.2 of this application and in 

Attachment 11 E, the Leachate Sampling and Monitoring Plan. In addition to quarterly samples 

for chemical analysis, the volumes of water collected in the sump and discharged to the 
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sanitary sewer system will be recorded on a monthly basis. The records of volumes will be 

kept on file at the facility office. 

111.2 leak Detection Sample Collection 

Providing that sufficient volumes can be obtained, samples for chemical analysis will be 

collected from the monitoring sumps according to the following procedure: 

1. Sample collection bottles will be provided pre-preserved from the analytical 
laboratory. Prepare bottles by labeling according to EPA Chain-of-Custocly 
(COC) requirements using a sample.tag as.shownonJ'igur.e .11 F..3, .or 
equivalent. The tag will be filled out in ink and in legible handwr~ing. 

2. Spread a new piece of plastic sheeting on the ground next to the leak 
detection sump sampling location in order to prevent sampling equipment 
from contacting the ground. A new pair of disposable PVC or latex gloves will 
be used by the sampler at each sampling location in order to prevent 
contamination of the samples. 

3. Collect samples using a dedicated pump (EPG TSP1-3 or equivalent). 

4. Sample vials lor volatile organics should be filled first. The sample should be 
collected in a manner which minimizes sample disturbance. The sample 
stream should be allowed to strike the inner wall of the vial to minimize 
formation of air bubbles. Fill the sample vial or bottle with a minimum of 
splashing. Fill each vial until the water forms a positive meniscus at the brim. 
Allow the vial to overflow slightly, then replace the cap by gently setting it on 
the water meniscus. Tighten firmly, but do not over -tighten. 

5. Invert the vial and tap lightly to check for air bubbles. 

6. Place samples on ice immediately. 

7. Fill appropriate bottles for other sample parameters. Note that leak detection 
system samples are not field fiUered for any analytical parameters. Place 
samples in coolers with ice immediately following sample collection. All 
samples will be stored in ice coolers from time of collection through delivery to 
the analytical laboratory. 

B. Fill a disposable plastic sample cup with 200 to 300 niL of water from the leak 
detection monitoring point and collect temperature, pH and specific 
conductance measurements. These measurements will be collected with a 
Corning Model M90 pH and conductivity meter, or equivalent, according to the 
manufacturer's specifications. The pH and conductivity probes will be cleaned 
between sampling locations by double rinsing with distilled water. The Model 
M90 meter will be calibrated once prior to use for every 4 hours of use in the 
field, according to the manufacturer's specifications lor calibration. 
Manufacturer's specifications lor instrument use and calibration are included at 
the end of this Attachment. 
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9. Field measurements will be recorded on field data sheets, which will identify 
the sampling location, time, date, and sampler, along with the measurements 
collected and a description of the number ant type of sample bottles filled. 
Copies of the field data sheets will be ratained at the facility. 

10. The Chain-of-Custody (COC) Form describing the sample will be drawn up by 
the sampler. This form wnl accompany all samples, and be signed and dated 
by the sampler at the time the samples are released. The individual accepting 
the samples will also sign and date the same COC form acknowledging 
receipt of the samples. Copies of the COC will be retained at the facility. 

·111.3·StatlstlcaH:vatuation ot-L:eak"Detectlon-System·Monllorlng- Data 

As soon as possible following each quarteriy sampling event, a statistical evaluation of a 
portion of the data will be conducted to determine if a significant increase of certain 
parameters has occurred. In order to reduce the facility-wide false positive rate (as discussed 
in Attachment 11 B), statistics will be performed on the following parameters: chrome, copper, 
arsenic, selenium, volatile and semi-volatile organic compounds. The list of parameters lor 
which statistical evaluation is performed will be evaluated on an annual basis. Waste codes 
and leachate analytical data will be reviewed to determine if the statistical evaluation should be 
expanded to include other parameters which are analyzed for that may provide reliable 
indicators of environmental impacts at the facility, given changes in waste or leachate 

composition. 

The leak detection system data will be evaluated on an intra-point basis, so that operational 

monitoring data from the leak detection sump will be compared to the background data set 
from that same sampling location. Follow the procedures outlined below lor statistical 

evaluation. If the reported concentration resuns in an exceedance of that test statistic, then 
the procedure outlined in Subsection 11.9.3 will be followed. 

1. Tabulate, evaluate, and reduce the existing background data. Review data to 
determine completeness and to determine if sample locations were consistent 
and clearly defined. Review any additional background data in the same 
manner when background data collection is complete. 

2. Revise, if necessary, the estimated quantitation limits (RDLs) lor each 
constituent. RDLs reported by analytical laboratories may change with time. 
Use the largest detection limit for each parameter wherever a correction lor 

June 1995 

censored data is needed. Using the largest reported RDL value lor each · 
constituent is appropriate because the maximum value sets the level of 
accuracy that can be attained in future monitoring, even if RDL values 
decrease in the future. 
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3. II the background data sat is 1 00 percent censored, do not perform statistics. 
The actual level of detection will serve as the trigger value for resampling. In 
this case, an operational monitoring sample result which exceeds the 
analytical detection limit will ba confirmed by collecting an individual sample at 
that iocation and analyzing lor the parameter which exceeded background. 
This measure is being taken in order to rule out laboratory error as a source of 
the detection. II the analyte is not detected in the confirmatory sample, no 
further action will be taken. II the analyte is detected, resample at that location 
in quadruplicate. Evaluate the resampling data by following step number 6 
below, using the statistical procedure appropriate lor the percentage of 
nondetects in the results. 

~4. - -Assess1he-underlying·statisticaJ·distribution·ofthe1lata, and corr&·ct for log 
normality if necessary. After the first round of statistical evaluation has been 
completed, this step will consist of transforming the current data, if necessary, 
based on the previous evaluation. As recommended in the February, 1993 
USEPA Guidance document, assess normality by constructing probability 
plots. 

Follow the attached guidance for constructing probability plots. The plotted 
points will approximate a straight line if the data are normal. Construct 
probability plots of the log-transformed and the raw data for each parameter. 
Compare the plots and decide which representation of the data is closer to the 
normal distribution. If the log transform of the data is selected as an 
appropriate transformation, transform all background and operational data lor 
that sample point lor that parameter prior to conducting any statistical tests on 
the data State whether the statistical test was conducted on raw or 
transformed data in all reports regarding the data. 

5. Inspect the data set for outliers. Conduct formal testing for outliers only if a 
reported concentration is orders of magnitude higher than the rest of the data 
set. Follow the procedure for outlier testing presented at the end of this 
attachment. The outlier test assumes that the data other than the outlier 
follows a normal distribution. Therefore, if the data set is log-normally 
distributed (see number 3 above), conduct the outlier test on the log­
transformed data. Correct or remove an outlier from the data set only if the 
value can be identified as: 

June 1995 

(1) an error in transcription or dilution; 

(2) a documented error in an analytical procedure or report of matrix 
interferences in the procedure; or 

(3) some other factor from those listed in the RCRA guidance (USEPA, 
1989; USEPA, 1993). 

In the event an outlier can be verified, obtain MDNR permission before 
removing the outlier from the data set. If no obvious cause can be identified 
lor a value being an outlier, it will remain in the operational data set used for 
statistical evaluation unless MDNR approval is obtained to remove it. 
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6. Inspect the current round of data lor nondetects. If a parameter was reported 
to be below the RDL lor that round, then do not perform a statistical test with 
that data (i.e., do not perform a statistical evaluation to determine if a 
nondetect represents an exceedance of background). Add the analytical 
result to the database for that sample point. This approach is being taken 
because it is reasonable to assume that a nondetect cannot represent an 
exceedance of background. 

7. Evaluate the degree of censorship in the data, and select the appropriate 
statistical test based on this evaluation. After the first round of statistical 
evaluation has been completed, this step will consist of evaluating whether the 
statistical test used during previous rounds remains an appropriate choice for 

'"the·data~et: ·'fheiollowing"Steps-will be-followed in determining how censored 
data will be handled and in choosing the statistical test to be performed lor 
each sampling point: 

a) II the percentage of nondetects in the database lor the sample point is 
less than 15 percent, substitute of a value of 1/2 the RDL lor all 
nondetects and calculate a prediction interval according to the 
procedure included at the end of this Attachment. 

b) If the percentage of nondetects in the database for the sample point is 
between 15 and 50 percent, use Cohen's or Aichison's adjustment to 
calculate the mean and standard deviation of the background data. 
Use these adjusted statistics to calculate a prediction interval. Follow 
the procedures presented at the end of this attachment to determine 
which of Cohen's or Aichison's adjustment should be used. Calculate 
the prediction interval according to the presented procedure. 

c) II the percentage of nondetects in the database for the sample point is 
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to 
compare operational monitoring results to background data. 
Procedures are attached. 

d) If the percentage of nondetects in the database for the sample point is 
90 percent or greater, calculate a Poisson prediction limit. Procedures 
are included at the end of this Attachment. 

e) If the percentage of nondetects in the background data set is 100 
percent follow the procedure listed above in step number 3. 

B. If the statistical test performed for step number 7 above indicates that an 
exceedance has occurred, follow the steps outlined in Subsection 11.9 of the 
Permit. 
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TABLE 111-1 

BACKGROUND LEAK DETECTION MONITORING PARAMETERS 

•·pa.:ll!n~ient•tdr•W!ltctia~d<9r0tihd•·D8t~·siunplin9•·1S··comptetea: 
· .... · ... < 

.. 

Alkalinity (as CaCOJ Chromium pH (field and laboratory) 
Arsenic COD Selenium 
Barium Copper Silver 
Bicarbonate alkalinity Cyanide Sodium 
BOD Iron Specific conductance 
Cadmium Lead (field and laboratory) 
Calcium Magnesium SuHate 
Carbonate alkalinity Mercury TOC 
Chloride Nickel Total recoverable phenolics 

Zinc 

Scan 8 Phenolics: 

2-Chlorophenol 2-Methyl-4,6-dinitrophenol Phenol 
4-Chloro-3-methylphenol 2-Nitrophenol 2,4,5-Trichlorophenol 
2,4-Dichlorophenol 4-Nitrophenol 2,4,6-Trichlorophenol 
2,4-Dimethylphenol Pentachlorophenol 
2,4-Dinitrophenol 

Scan 7 Polynuclear Aromatic Hydrocarbons: 

Acenaphthene Benzo(G,H,I)perylene lndeno(1 ,2,3-CD)pyrene 
Acenaphthylene Benzo(K)IIuoranthene Naphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Dibenzo(A, H) anthracene Pyrene 
Benzo(A)pyrene Fluoranthene 
Benzo(B)fluoroanthene Fluorene 

?t6®J~~ .6.~d'lii6i1~i e~i:li6iduhil t~~ i5iit~dtiriti ~iii)jpii~~ fi~i~~~~;.s 
Antimony Thallium 
Beryllium Tin 
Coba~ Vanadium 

Volatile Organic Compounds (VOCs): 

Benzene 1 ,2-Dichlorobenzene Ethylbenzene 
Bromodichloromethane 1 ,3-Dichlorobenzene Methylene chloride 
Bromoform 1 ,4-Dichlorobenzene 1,1 ,2,2-Tetrachloroethane 
Bromomethane Dichlorodnluoromethane Tetrachloroethane 
Carbon tetrachloride 1 , 1-Dichloroethane 1,1, 1-Trichloroethane 
Chlorobenzene 1 ,2-Dichloroethane 1,1 ,2-Trichloroethane 
Chloroethane 1 , 1-Dichloroethene Trichloroethane 
2-Chloroethylvinyl ether trans-1 ,2-Dichloroethene Trichlorofluoromethane 
Chloroform 1 ,2-Dichloropropane Vinyl chloride 
Chloromethane cis-1 ,3-Dichloropropene 
Dibromochloromethane trans-1 ,3-Dichloropropene 

NOTES: 
1. Leak detection samples are analyzed for total metals and are therefore not field-filtered. 
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 
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TABLE 111·2 

lEAK DETECTION OPERATIONAL MONITORING PARAMETERS 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Bicarbonate alkalinity 
Carbonate alkalinity 
Calcium 
Chloride 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)anthracene 
Benzo(A)pyrene 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

NOTES: 

Cobatt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 

Total Metals 

_Cyanide 
Iron 
Magnesium 
pH* 

Benzo(G,H,I)perylene 
Benzo(K)fluoranthene 
Chrysene 
Dibenzo(A,H)anthracene 
Fluoranthene 
Fluorene 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
DichlorodHiuoromethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

Silver 
Thallium 
Tin 
Vanadium 
Zinc 

Specific Conductance• 
SuHate 

lndeno(1 ,2,3-CD)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Ethylbenzene 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1, !-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 

1. Leak detection samples are analyzed for total metals and are therefore not field-fi~ered. 
2. VOCs include purgeable halocarbons and aromatics listed in Appendix A to Part 136 

(40 CFR) - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. 
3. This list will be reviewed annually and revised if appropriate as discussed in 

Subsection 11.9.2. 
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TABLE 111-3 

LEAK DETECTION SAMPUNG PARAMETERS AND METHODS 

·~~~ ··················~i···i······ 
. . . . . ... . .. esturi.rt~< · Container & ..••. 

•· .. 
( 

. Holding Ti~ ··•·· ••·.··netectian··umit Preservative .. 

Antimony ~otaQ 6020 1 f,IQ/L G,N 6 months 

Arsenic {totaO 6020, 7061 1 ~giL G,N 6 months 

Barium (totaO 6020 5 ~g/L G,N 6 months 

Beryllium ~otaQ ·6020 ·1--g/L ·G,-N · 6 months 

Cadmium (totaQ 6020 0.2 ~g/L G,N 6 months 

Chromium (totaij 6020 1 f,IQ/L G,N 6 months 

Coba~ (totaQ 6010 15 f,lg/L G,N 6 months 

Copper ~otaQ 6010 1 f,lg/L G, N 6 months 

Load ~otaQ 6020 I.Of.lg/L G,N 6 months 

Mercury (totaQ 7470 0.2 f,lg/L G,N 38 days 

Nickol (totaQ 6020 50 f,lg/L G,N 6 months 

Selenium (totaQ 6020, n4t 1 f.IQ/L G,N 6 months 

Silver (total) 6020 0.5 f,lg/L G,N 6 months 

Thallium (totaQ 6020 2.0 119/L G,N 6 months 

Tin (totaQ 200.7" 500 119/L G,N 6 months 

Vanadium (total) 6010 10 119/L G,N 6 months 

Zinc (totaQ 6020 4 119/L G,N 6 months 

Iron (total) 6010 0.02 mg/L G,N 6 months 

Bicarbonate alkalinity 310.1 5 mg/L P, R 14 days 

Carbonate alkalinity 310.1 10 mg/L P, R 14 days 

Calcium 6010 1 mg/L G, N 6 months 

Cyanide 335.2 5 f.IQ/L P, H 14 days 

Magnesium 6010 1 mg/L G,N 6 months 

Sodium 6010 1 mg/L G,N 6 months 

Chloride 35.2 1 mg/L P, R 28 days 

Sulfate 375.4 2 mg/L P, R 28 days 

Total recoverable phenolics 9065 0.01 mg/L AG, T, S 28 days 

Benzene 8260 1.0 mg/L C,G,T,R 14 days 

Ethylbenzene 8260 1.0 mg/L C,G,T,R 14 days 

Toluene 8260 1.0 mg/L C,G,T,R 14 days 
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TABLE 111-3 

LEAK DETECTION SAMPUNG PARAMETERS AND METHODS 

••••••••••••••• 

··········· 
> >. >.···· . ····_ .. > i > ~ ..... _., ..... •.' 

I 

·.·· 

> (f ' ' ... ::''" ""'""~ ~ .· .•.. 
: .. ·.· 

>> >> (UIIIIl }. Time 

Vinyl chloride 8260 5.0 mg/L C,G, T,R 14 days 

Bromodichloromethane 8260 1.0 mg/L C,G,T,R 14 days 

Bromoform 8260 1.0 mg/L C,G,T,R 14 days 

Bromomathane -8260 -. .S.Il.Jng!L ---C.-G, :r, R -14 days 

Carbon tetrachloride 8260 1.0 mg/L C,G,T,R 14 days 

Chlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

Chloroethane 8260 5.0 mg/L C,G,T,R 14 days 
. 

2·Chloroethylvinyl ether 8260 5.0 mg/L C,G,T,R 14 days 

Chloroform 8260 1.0 mg/L C,G,T,R 14 days 

Chloromethane 8260 5.0 mg/L C,G,T,R 14 days 

Oibromochloromethane 8260 1.0 mg/L C,G,T,R 14 days 

1 ,2·Dichlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

1 ,J..Dichlorobenzene 8260 1.0 mg/L C,G,T,R 14 days 

1 ,4-Dichlorobenzene 8260 1.0 mg/L - C,G,T,R 14 days 

Dichlorodifluoromethane 8260 5.0 mg/L C, G, T, A 14 days 

1 , 1 ·Dichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1 ,2·Dichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1 , 1-Dichloroethene 8260 1.0 mg/L C,G, T, R 14 days 

trans-1 ,2-Dichloroethene 8260 1.0mg/L C,G, T, R 14 days 

1 8260 1.0 mg/L C,G, T, R 14 days 

cis-1 ,., ni 8260 1.0 mg/L C, G, T, R 14 days 

trans-1 ,3-Dichloropropene 8260 1.0 mg/L C, G, T, R 14 days 

chloride 8260 5.0 mg/L C,G, T, R 14 days 

1,1 ,2,2-T etrachloroethene 8260 1.0 mg/L C,G, T, R 14 days 

Tetrachloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1,1, 1-Trichloroethane 8260 1.0 mg/L C, G, T, R 14 days 

1,1 ,2-Trichloroethane 8260 1.0 mg/L C,G, T, R 14 days 

Trichloroethane 8260 1.0 mg/L C, G, T, R 14 days 
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TABLE 111-3 

LEAK DETECTION SAMPUNG PARAMETERS AND METHODS 

. i \.··············· ·····•··· 

r ( ) •·•·• A!Jalyticlll Estiml'lt9d • ... .· .··.·.·•· ..... · .. ··.• .. 
I <> Container& 

HOlding Tim& .. ·· ..•.....•.... MethOd! Detection limit 1··· Preservative 

2,4,5-Trichlorophenol 8270 10 1<g/L AG,R E 

2,6,4-Trichlorophenol 8270 10 l'g/L AG,R E 

2,4-Dichlorophenol 8270 10 l'g/L AG,R E 

2,4-Dimethylphanol ..8270 -ID-I'g/L -AG,-R E 

2,4-Dinitrophenol 8270 50 p.g/L AG,R E 

2-Chlorophenol 8270 10 l'g/L AG, R E 

2-Nitrophenol 8270 10 l'g/L AG,R E 

4-Nitrophenol 8270 50 l'g/L AG, R E 

2-Methy~,!Xtlnltrophenol 8270 50 l'g/L AG,R E 

Pentachlorophenol 8270 50 l'g/L AG,R E 

4-Chloro-3-mothylphonol 8270 10 l'g/L AG,R E 

Phenol 8270 10 p.g/L AG,R E 

Acenaphthene 8310 1.0 I'Q/L AG,R E 

Acenaphthylene 8310 1.0 1'9/L AG,R E 

Anthracene 8310 1.0 p.g/L AG,R E 

Benzo(A)anthracene 8310 1.0 I'Q/L AG,R E 

Benzo(A)pyrene 8310 2.0 p.g/L AG,R E 

Benzo(B)fluoranthene 8310 2.0 l'g/L AG, R E 

Benzo(G,H,ijfluoranthene 8310 5.0 p.g/L AG R E 

Benzo(K)fluoranthene 8310 2.0 I'Q/L AG,R E 

Chrysene 8310 1.0 I'Q/L AG,R E 

Dibenzo(A,H)anthracene 8310 5.0 I'Q/L AG,R E 

Fluoranthene 8310 1.0 p.g/L AG,R E 

Fluorene 8310 1.0 ILQ/L AG,R E 
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TABLE 111-3 

LEAK DETECTION SAMPUNG PARAMETERS AND METHODS 

••••••••• 

. {.·························· .··••· \Arla!ytical EStimataa coni~ner& > ·.··.···· .· .·.· . }. } <<} I< . ······· .·.· ... . ·.·.MethOd' Detectionl.inilf Preservative .· .. Holding Time 

lndeno(1,2,3-CO) pyrene 8310 5.0 l'g/L AG,R E 

Naphthalene 8310 1.0j&g/L AG,R E 

Phenanthrene 8310 1.0 l'g/L AG,R E 

Pyrena .. .8310 .• t.!l.~<g/L .AG,R E 

NOTES: 

1 "Test Methods for Evaluating Solid Waste,• SW-846, Third Edition. 
2 USEPA Methods 600/4-79/200. 
p Plastic. 
G Glass. 
R Refrigeration. 
N Nitric acid to pH <2. 
T Teflon®..lined cap. 
E 7 days to extraction and 40 days from extraction. 
s _Suffuric acid to pH <2. 
AG Amber glass. 
c Hydrochloric acid to pH <2. 
H NaOH to pH >12. 
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Date-------
lime-------

Ford Allen Pork Clay Mine 
Ford l.lotor Company 
Leak Detection System 

~II 1---------------------------------------
Analyze for __________________ _ 

Preeerved with-------------------

Samplers Signatu....., ------------'-------
Tome __________________ Dete _____________ _ 

EACH SAMPLE TRANSFERRED SHOULD HAVE A LABEL ATTACHED. 

SAMPLE LABEL 
FORD MOTOR COMPANY 
AllEN PARK, MICHIGAN 

FIGURE 111-1 
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• • · Installing the Battery... ';~'Press cal- call is displayed. Mer endpointing 

M90 Operatrng InstrUCtiOnS. Remove rubber battery door on the rear olthe meter. ~.the display automatically updates to the calibrated 

The M90 is a portable, microprocessor based, pH, 
conductivity and dissolved oxygen meter. 

r------- display indicators 

temperature measurement --­

auto endpoint selected ---

r--- M - stored measurement 
MR- recalled measurement 
Cal- calibration in progress 

parameter measurement~ 

1 parameter units 

r-t- TDS mg/l 'II. 0, 

-I.B.BB -t-
'--f- pH OS rrll 

"-----!- MRCa/ 5 @ ·-~ 
IBB.Boc -- ---·---

o El .JL~ 

I <eod I 1--l -~ 

~--11 I mod• I 0-t-------
r+~ ~-t-

Fit battery- alkaline type 9V PP3J1604 or equivalent. 1 value shown, or the temperature compensated 
Make sure polarity is correct when fitting. The meter 

1
.·..,value. 

must be calibrated after replacing the battery. If read is pressed after Cal1 update, the meter 

Installing a Sensor ..• 
i Locate the pins of the sensor in the meter and push 
i firmly into the meter. The sensor is removed by 

squeezing down the catch at the rear and pulling the 
sensor away from the meter. 

assumes one point calibration only is required. 
r Samples Can now be measured. 

2polnt 
Place the sensor in the second calibration medium: 
pH pH 4 or 10 buffer 4.00 or 10.01 pH (a125°C} 
Cond Cond std. A or 8 1413 ~S or 12.88 mS 

Making M asureme 1 TDS Condstd: A or 8 706 mgll or 6.44 gil 
8 e n ·•· DO Hold1na1r10mm 

pH - remove the sensor wetting cap and slide the above fresh water 100 %0 
vent sleeve to expose the fill hole. • . 2 

• • 
. . Press cal- cal 2 is displayed. After endpo1nhng 

D.O. - remove the sensor wett1ng cap. Move the the display automatically updates to the calibrated 
sensor in a gentle circular motion when measuring. value shown or the temperature compensated 
Cond - immerse probe ld halfway pPint in solution. value. 

~ Press mode, read, cal or M tci turn meter on , Dissolved oxygen only . 
· and start measurement. Place sensor into solution. I: In practice, cal2 is required more frequently than 

Automatic endpoint detection freezes the display i ) cal1, this is achieved by pressing cal twice to 
when plateau is reached; to manually endpoint press : 1 advance directly to cal2. 
read. Press read again to start new measurement. i I'" ~~ 9z mode, co~rection m~y be made lor 

1 Continuous measurement may be selected by i . ~al1~1ty and barometnc pressure. ~ress ca.l- 100 
! pressing and holding read for 4 seconds. (In this f i IS dlspl.ayed. Use A and V to adjust the display 

mode battery consumption is higher and the meter j : according to these tables 
will not automatically switch off when not in use.) .. 

1

1 Cond(mSJ Sallntty(glll SeHing 
i 0.0 iOO 

Return to auto endpoint by pressing and holding 1 6 2.5 97 
i I 11 5.0 95 read for 4 seconds. 15 7.5 9:1 

After use, close the fill hole (pH) and replace the 
.. wetting cap (pH and DO). 

Calibrating ... 

20 10.0 9o 
24 12.5 88 
27' 15.0 85 
31 17.5 82 i 34 . 20.0 81 

L stores result into memory .• For greater accuracy, calibrate the meter regularly. 
~ '1 point l

l Baromelrk: Selling Baromrtlrk 
. Prusurw (mm) Prws.surwjmm) 

.1' :· ' 600 79 720 

Selling 

" 97 recalls stored result ---

start calibration ____ _j 

L..........____ ·on/change to second 
parameter/off , 
start and stop measurement 
hold lor 4 seconds to change -­
from auto to m<1;nual endpoint 

Place the sensor in the calibrating medium: 
pH pH 7 buffer 7.00 pH (at 25°C} 
Cond Hold in free air 0.00 J.LS 
TDS Hold in lree air 0.00 mgll 

. DO Zero oxygen solution 0. %02 
(mg!L 02 is calibrated in %0

2 
mode). 

~ l,'"t 620 82 740 
. -~- 640 B4 760 
·• . 660 . 87 780 

680 90 BOO 
'> 700 92 82{1 

.. e.g. if salinity = 5 giL setting = 95 
1 · · · ·• if pressure = 740 mm setting = 97 

100 
\OJ 
105 
108 

· .~ ·-for both parameters, setting will be 95 x 97% = 92. -,, 
\; 

'i- .. (-·'fl{~,; 

J 
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r: H'' 
Using the-Memory... . ' ' i.l EJ low batle!Y voltage 
5 ~easurements can be stored m the memory. i 1\ 'U- tow electrode slope: condition/renew 

• 

Entering a reading Into memory ~ _ ~ e sensor (pH only) 
Press M when measurement has endpointed. . . -\ 
M 1 (or M 2-M 5 il readings have already been :, f:::,. 
stored) is displayed indicating that the reading has 

1

['·j 

Default calibration values in memory. Sensor 
not calibrated (2 point), or battery replaced 
since last calibration been saved. Flashing M indicates memory is full. .. 

Recalling memory . \J 0 manual endpoint selected (continuous 
Press R- the last saved measurement is ;·I measurement) 
displayed. Press Ragain to recall the previously · l 
sa~ed measurement. MR ~ to ~A s_ indicates . @ auto endpoint selected 
wh1ch saved measurement 1s betng dtsplayed. \ ; keypad not responding _ replace battery and 

Clearing last memory ' reca!ibrate. 
In memory recall mode (MR) press M to clear the 
measurement being displayed. Only the last . Operating Hints ... 

measurements are saved, theM 2 cannot be· · solution to another. 
cleared without first clearing M 4 and M 3. : 2. Response time is a function of the sensor and 
Clearing all memory ! the solution. If the solutions are at different tern· 
Press R until M C is displayed, then press M. All ~·· peratures (or ionic strength -pH only) allow 
memory win be cleared. ij more time lor the sensor to respond. 

1 3. Avoid handling the sensor tip. 
Changing Mode ... 
Press mode to enter the second function of the 
sensor, i.e. pH to mV, conductivity to TDS, %02 to 1' 

4. Make sure no large air bubbleS are trapped 
under the sensor when making measurements. 

5. Do not use calibratlqn standards after the 
expiration date. mg/L 0,. ' 1· 

Press mode again to turn the meter off. \ . 

Display Codes/Problem Solving .•. 
Using the Test Plug 
The test plug is provided to test the meter. 
Replace the sensor with the test plug and press 
read. The display should read: 
7.00 pH± 0.5, 25'C ± 2 

I s. 
I 7. 
. \ 
I ~ 6, 
1;', 

is: 
/E1- ~e~s~rement o~t of ra~ge: check that ~ensor .~ .. 

t1p IS Immersed 1n solut1on and the wetting !"··-
. cap is removed (if applicable) ! 10. 

E2 ~ cal1 out of range} check correct calibration·. i.'l;, 
E3 - cal2 out of ratlJle} medium is used. • ; : 

·-:.:. Condition/renew sensor- J; 

Wetting caps should contain: 
pH-pH 7 buffer; DO-distilled water. 

For greatest accuracy Calibrants and samples 
should be at the same temperature •. 

pH -keep the electrode filled with the 
appropriate fill solution to prevent reading drift. 

Reordering Information •.. 

I""" Meter only 

'\t:6~:::, 
ConductivityfTOS sensor 
Hard carrying case 
1413 )lS conductivity standard (A), 500 ml 

\- 12.68 mS conductivity standard (B), 500 ml 
. \ Zero oxygen solution, 500 ml 

DO membrane replace men! kit 
pH 7 buller sachet (pack ot 30) · 

' _ pH 4 buHer sactlel (pack of 30) 
II pH 10 buller sachet (pack ot 30) 
i. pH mut~pack. pH 4, 7, 10, (pack ot 30 assorted) 
I' pH electrode till solution. 3 ~ 5 ml 

00 electrol~e, 3 x 5 ml 

Cal. 
473617 
473619 
473620 
473621 
473622 
473623 
473624 
473625 
473626 
473650 
473651 
473652 
473676 
473654 
474594 
476540 
476570 
478510 
4n269 

Buller solution pH 4.00, 2 x 500 ml (red) 
Butter solution pH 7.00, 2 x 500 ml (yellow) 
BuHer solution pH 10.01, 2 x 500 ml (blue) 

[, Replaceable ceramic junctions (pH), pack of 3 

i 
Meter Specification ... 
Temperature compensation: 

pH 
ConductivityfTOS 
Oxygen 

0-100"C 
o- so·c 
0-40"C I Rang• Rasolullon 

-0.5QC-100~C O.I"C 
• \Temp 

pH 
mV 

I Cood 

' TOS 

0-14pH O.OlpH 
0-± \OOOmV 1 mV 

·o.oo -19.99 !ls 0.01 iJS 
20.00)lS-199.9)lS 0.11-1S 
200-1999 )lS IllS 
2.00-19.99mS 0.1)1 mS 
IJ.OO-IO.ODm¢. IJ.Il1mgi\. 
IO.IJ-100.0m¢. 0.1 mgil 
100 - I 000 mgiL I mgiL 
I.IJO -10.00 giL 1).01 giL 

.11 DO ll-200o/o01 l"fo 
i IJ-2IJ.Ilmg/L IJ.I mon. 

1

'1 Auto, swi1ch oH: H no1 operaled IoriO minutes al!er endpoint. 

.; 1. Memory: up to 5 measurements can be s1ored. 
,1~ .. 

·f~ 
\. 
"' 

: Coming Incorporated 
( Science ProdOOs Division 
l Coming,NewVork\48'31 

'.'1. 

....... ; 

' . 
<1 

'· 

< 

~ I_ 

..~ 

E4 -sensor disconnected ' ' 

Conductivity -the sensOr Shield and probe 
should be kept clean. Make sure no air bubbles 
are in the cell chamber during measurement. 

Dissolved oxygen- the sensor can be removed 
for several hours as a rechargeable battery in 
the sensor will maintain polarization. For longer 
periods the sensor should remain connected to 
the meter to maintain polarization and recharge 
the sensor battery. I 

USA 
Tel: H307-737-1667 H3655 Rev . .A., 3189 
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'~nsor Information 
lor direct t.. .nd leaded pH, DO and Conductivity Sensors 

pH Sensor 

vent sleeve --~------·-----Jti 

replaceable ceramic june/ion ---------
1 

' 0--- we/ling cap 

For optimum performance: 
1. Before use remove wetting cap from tip of sensor, and slide the vent 

sleeve to expose the fill hole. 
2. Make sure that the fill solution is not more than 25 mm (1 inch) below 

the fill hole. Add KCI solution if necessary. 
3. Gently tap the sensor to remove any air bubbles a! the ceramic junction. 
4. Condition the new sensor by soaking in pH 7 buffer for 2 hours. 

Prolonged soaking is not recommended. 
5. Calibrate and. r:neasure samples as described in the M90 instructions. 

Allow·suffident time lor the sensor to stabilize when measuring samples 
of dillerent temperatures, or of low ionic strength. Manual endpoiilting is 
advised with these samples. 

6. After use, check the level of fill solution, reposition the vent sleeve to 
cover the !ill hole, and.rep!ace the wetting cap containing pH 7 buffer (if 
the sensor will not be used again for more than 2 days, we recommend 
using saturated KCI in the wetting cap). 

Precautions and Limitations: 
1. Do not wipe the sensor tip- blot dry with a lint-free tissue. 
2. Do not use KCI saturated with AgCI as this may damage the reference 

element. 
3. Do not leave the sensor in organic solvents, strong basic solutions, 

concentrated fluoride solutions, or hydrofluoric acid for extended 
periods. Measurements made in these solutions should be taken quickly 
and the sensor rinsed immediately with distilled water. After rinsing, 
soak in pH 7 buller lor 2 hours. 

4. Do not measure solutions that exceed a temperature range of 
o -100°C. 

Maintenance and Troubleshooting: 
Prolonged use and ageing may reduce performance i.e. slow response, low 
slope values, continuous drift or erratic readings. These may be caused by: 
Air in junction - remove air bubbles by gentle tapping. 
Excess KCI crystals- KC! crystals may build up and settle on the sensor 
tip, or the KCI may become discolored. Remove the old fill solution and use 
warm dist!lled water to dissolve the crystals. Remove water and refill using 
fresh KCI solution. 
Blocked junction - KCI crystals can block the junction. To test for this, blot 
the tip dry and air dry for one hour. If no KCI crystals appear at the tip of the 
sensor the junction is blocked. Remove the ceramic junction using tweezers, 
and insert new junction (Cat. 477269). Tap gently to remove any air bubbles. 
Contaminated pH bulb- i.e. protein/oil contamination. 
Protein -soak the sensor in 10% pepsin solution adjusted to pH 2 with HCI 

lor JU mu1utes. H1nse w1th "'"'lilled water and soak mpH 7 buller for 2 hours. 
Oil- wash sensor tip wi~t?;-,;~-~yater-acetone solution. 06 not soak the 
sensor in acetone soluti&· may cause the seals to deteriorate. Rinse 
with distilled water and so~ rl 7 buffer for 2 hours. 

Dissolved Oxygen Sensor 

replaceable membrane cap 
I 

!J' ---- wetting cap 

Installation: 
DO membrane caps are fragile. Handle with care to prevent damage. 
The sensor is shipped dry and must be filled before use. Unscrew the 
membrane cap from the sensor. U the silver/gold tip is tarnished clean 
carefully using electrode deaning compound or silver polish, paying 
particular attention to the gold cathode. Rinse lip with DO electrolyte, and fill 
me!mbrane cap, avoiding air bubbles. Hold the sensor vertically and genlly 
screw the membrane cap onto the sensor, allowing surplus electrolyte to run 
out. Fit sensor to the meter and allow I hour minimum for polarization. 
Calibrate as described in M90 instructions. 

For optimum performance: 
1. Before use remove wetting cap from tip of sensor. 
2. For immediate use the sensor should be kept connected to the meter. 

The sensor may be removed for up to 3 hours as a rechargeable battery 
in the sensor will maintain polarization. For extended storage remove 
the membrane cap and rinse with water, and clean the sensor tip. Store 
dry with the membrane cap loosely fitted. Do not fit wetting cap. 

3. When making measurements the sample should be stirred at a constant 
speed i.e. approximately 20 em/second (8 inches/second). 

4. Allow sufficient time for the sensor to stabilize when measuring samples 
of diHerent temperatures - in some cases this can be several minutes. 
Manual endpointing is advised with these samples. Make sure the 
sensor is immersed to a depth of alleast40 mm (1.5 inches) to cover 
the temperature sensing element. 

5. After use replace wetting cap containing distilled water to prevent 
electrolyte from drying out. 

6. Regular maintenance is important to ensure optimum performance. 
Replacement of membrane caps depends on usage • we recommend 
replacement every 2to 4 weeks. 

Maintenance and Troubleshooting: 
lr the sensor will not calibrate, or becomes sluggish or erratic: 
1. The silver/gold sensor tip may become tarnished with time. For optimum 

performance clean tip and reflll cap every 2 weeks as described in 
Installation. 

2. The zero oxygen solution will absorb oxygen if left exposed to air and 
this will cause inaccurate calibration. Use fresh zero oxygen solution. 

3. Make sure there are no air bubbles inside the membrane cap when 
filling with DO electrolyte. Check by loo~ng up through lhe membrane 
from the bottom of the sensor. 

4. Check the membrane for damage and replace with new cap 
(Cat 473626) as necessary. 

,, 
' 
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Conductivity Sense 

clearp/as/icshle/d ------· 
·only 1emove fo1 cleaning 

For optimum performance: 
1. Make sure the clear plastic shield is in place when measurin 
2. When measuring make sure the solution is above the cell ch 

and below the vent hole. 
3. To prevent carryover from high to low conductivity solutions 

distilled water between measurements. 
4. Make sure the cell chamber is bubble free when measuring 

bubbles, immerse probe in the solution at an angle and !hen 
vertical position. 

5. Allow sufficient time for the sensor lo stabilize when measun 
different temperatures. Manual endpoinling is advised· with tt 

6. The sensor is not recommended for low ionic strength solutit 
7. Clean the probe and shield with distilled water after use. 

General Troubleshooting lor all Sensors 
1. To verify meter is working check using the test plug. 
2. If the sensor connector becomes damaged or wet the displa~ 

E4 when a sensor is connected. 
3. If the temperature sensing element becomes damaged the 11 

display may read E 1 when a sensor is connected. 

Ordering Information: 
Item 
pH sensor 
pH electrode fill solution, 3 x 5 ml 
pH 7 buller sachet (pack ol 30) 
pH 4 buller sachet (pack ol 30) 
pH 10 buller sachet (pack ol30) 
pH multipack, pH 4, 7 and 10 {pack ol30 assorted sachets) 
Buller solution pH 4.00, 2 x 500 ml (red) 
Buller solution pH 7.00, 2 x 500 ml (yellow) 
Buller solution pH 10.01, 2 x 500 ml (blue) 
Buller rainbow pack. pH 4.00, 7.00 and 10.01 (2 x 500 ml oleac~ 
Replaceable ceramic junctions (pH), pack of 3 
DO senSor 
DO electrolyte, 3 x 5 ml 
Zero oxygen solution, 500 ml 
DO membrane replacement kit, pack of 2 
pOl electrode cleaning compound 
ConductivityfTDS sensor 

• 1413 j.tS conductivity standard, 500 ml 
12.88 mS conductivity standard, 500 ml 
Rinse solution sachet (pack of 30) 

Cormnq Incorporated 
Sciena~ Products Division 
Comif19, New VOO. !4!131 
USA 
Tal: 1·607-737-1667 
Technicalln1orma1ioo Cen1e1: 1-(600)·222.7740 
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ATTACHMENT 11J 

lyslmeter Monitoring Plan and Proceduras 

11 J.1 Lyslmeter Monitoring Plan and Field Procedure& 

One sample from each lysimeter will be collected quarterly for chemical analysis provided a 

sufficient volume of fluid can be obtained. The two lysimeters are located between the 

sedimentation basin and the perimeter dike of Celli, as shown on Figure 11J-1. To maintain 

consistency wtth the previously collected background samples, it is recommended that 

samples are identified as LY-1A-OP and LY-18-0P. A schematic of the Teflon® lysimeters is 

shown on Figure 11 J-2, and a description of their operation and sampling methods are found 

on Figure 11 J-3. Collected samples will be preserved on ice until delivery to the laboratory lor 

analysis, if refrigeration is required. 

All samples will be properly labeled according to EPA Chain-of-Custody requirements using a 

sample tag as shown on Figure 11 J-4, or equivalent. The chain-of-custody tag will be 

attached to the sample container at the time the sample is collected. The sample container 

will be sealed tightly. The tag will be filled out in ink and in legible handwriting. 

The Chain-of-Custody Form describing the sample will be drawn up by the sampler. This form 

will accompany all samples, and be signed and dated by the transferee at the time the 

samples are released. The individual accepting the sample will also sign and date the form 

acknowledging the receipt of the letter that describes the transfer. 

The parameters that have been monitored in the background monitoring program are listed in 

Table 11J-1. Because the lysimeters are designed to monitor Celli, new parameters are not 

being added to this monitoring plan. Sample container types, preservation methods, holding 

times, detection limits, and analytical methods lor the operational monitoring are listed in 

Table 11 J-2. 

A detailed laboratory QAJQC program is provided in Attachment 11 A. 

June 1995 A11-J-1 2804.07 OOOO:RTF:ford0910.A12 



11 J.2 Statistical Evaluation of lyslmater Monitoring Data 

As soon as possible following each quarterly sampling event. a statistical evaluation of a 

portion of the data will be conducted to determine if a significant increase above background 

concentrations has occurred. Statistics will be performed on all the parameters listed in 

Table 11J-1. 

The lysimeter data will be evaluated on an intra-point basis, so that operational mon~oring 

data from each lysimeter will be compared to the background data set from that same 

· ··-sampling location: ·FoiiOW1he-procedores-ourtined"be1ow1or statistical evaluation. If the 

reported concentration results in an exceedance of that test statistic, then the procedure 

outlined in Subsection 11.1 0 will be followed. 

1. Tabulate, evaluate, and reduce the existing background data Review data to 
determine completeness and to determine if sample locations were consistent 
and clearly defined. Review any additional background data in the same 
manner when background data collection is complete. 

2. Revise, if necessary, the estimated quantitation limits (RDL.s) for each 
constituent. RDL.s reported by analytical laboratories may change with time. 
Use the largest detection limit for each parameter wherever a correction for 
censored data is needed. Using the largest reported RDL value lor each 
constituent is appropriate because the maximum value sets the level of 
accuracy that can be attained in future monitoring, even if RDL values 
decrease in the future. 

3. II the background data set is 100 percent censored, do not perform statistics. 
The actual level of detection will serve as the trigger value for resampling. In 
this case, an operational monitoring sample result which exceeds the 
analytical detection limit will be confirmed by collecting an individual sample at 
that location and analyzing for the parameter which exceeded background. 
This measure is being taken in order to rule out laboratory error as a source of 
the detection. II the analyte is not detected in the confirmatory sample, no 
further action will be taken. If the analyte is detected, resample at that location 
in quadruplicate. If any of the reported concentration exceed the RDL, then 
follow the procedures listed in Subsection 11.1 0.3. 

4. Assess the underlying statistical distribution of the data, and correct lor log 
normality if necessary. After the first round of statistical evaluation has been 
completed, this step will consist of transforming the current data, if necessary, 
based on the previous evaluation. As recommended in the February, 1993 
USEPA Guidance document, assess normality by constructing probability 
plots. 

June 1995 

Follow the attached guidance lor constructing probability plots. The plotted 
points will approximate a straight line if the data are normal. Construct · 
probability plots of the log-transformed and the raw data lor each parameter. 
Compare the plots and decide which representation of the data is closer to the 

A11-J-2 2804.07 OOOO:RTF:ford0910.A12 
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normal distribution. If the log transform of the data is selected as an 
appropriate transformation, transform all background and operational data lor 
that sample point for that parameter prior to conducting any statistical tests on 
the data State whather the statistical test was conducted on raw or 
transformed data in all reports regarding the data 

5. Inspect the data sat for outliers. Conduct formal testing for outliers only W a 
reported concentration is orders of magnitude higher than the rest of the data 
set. Follow the procedure for outlier testing presented at the end of this 
attachment. The outlier test assumes that the data other than the outlier 
follows a normal distribution. Therefore, if the data set is log-normally 
distributed (see number 3 above), conduct the outlier test on the log-
tranSformed -data ·Correct or remove an outlier from lhe data set only if the 
value can be identified as: 

a) an error in transcription or dilution; 

b) a documented error in an analytical procedure or report of matrix 
interferences in the procedure; or 

c) some other factor from those listed in the RCRA guidance (USEPA, 
1989; USEPA, 1993). 

In the event an outlier can be verified, obtain MDNR permission before 
removing the outlier from the data set. If no obvious cause can be identified 
for a value being an outlier, it will remain in the operational data set used lor 
statistical evaluation unless MDNR approval is obtained to remove it. 

6. Inspect the current round of data lor nondetects. II a parameter was reported 
to be below the RDL for that round, then do not perform a statistical test with 
that data (i.e., do not perform a statistical evaluation to determine if a 
nondetect represents an exceedance of background). Add the analytical 
resu~ to the database lor that sample point. This approach is being taken 
because it is reasonable to assume that a nondetect cannot represent an 
exceedance of background. 

7. Evaluate the degree of censorship in the data, and select the appropriate 
statistical test based on this evaluation. After the first round of statistical 
evaluation has been completed, this step will consist of evaluating whether the 
statistical test used during previous rounds remains an appropriate choice lor 
the data set. The following steps will be followed in determining how censored 
data will be handled and in choosing the statistical test to be performed for 
each sampling point: 

June 1995 

a) If the percentage of nondetects in the database for the sample point is 
less than 15 percent, substitute of a value of 1/2 the RDL lor all 
nondetects and calculate a prediction interval according to the 
procedure included at the end of this Attachment. 

b) If the percentage of nondetects in the database lor the sample point is 
between 15 and 50 percent, use Cohen's or Aichison's adjustment to 
calculate the mean and standard deviation of the background data. 

A11-J-3 2604.07 OOOO:RlF:fordOS10.A12 



Use these adjusted statistics to calculate a prediction interval. Follow 
the procedures presented at the end of this attachment to determine 
which of Cohen's or Aichison's adjustment should be used. Calculate 
the prediction interval according to the presented procedure. 

c) If the percentage of nondetects in the database lor the sample point is 
between 50 and 90 percent, use the Wilcoxan Rank-Sum Test to 
compare operational monitoring results to background data. 
Procedures are attached. 

d) If the percentage of nondetects in the database for the sample point is 
90 percent or greater, calculate a Poisson prediction limit. Procedures 

· · ·-are "included Cll·the-"Bnd-otthis"Ji\ttachment. 

e) If the percentage of nondetects in the background data set is 100 
percent follow the procedure listed above in step number 3. 

8. If the statistical test performed for step number 7 above indicates that an 
exceedance has occurred, follow the steps outlined in Subsection 11.1 0 of the 
Permit. 
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TABLE 11J-1 

CEllllYSIMETER MONITORING PARAMETERS 

\ .··•·•·•· i ••••.••... \ < ••. scan s PnellOucs i ..... 

······· .. ·.········.· .. · · . 

.· 

2-Chlorophenol 2-Methyl-4,6-dinitrophenol Pentachlorophenol 
4-Chloro-3-methylphenol 2-Nitrophenol Phenol 
2,4-Dichlorophenol 4-Nitrophenol 2,4,5-Trichlorophenol 
2,4-Dimethylphenol 2,4,5-Trichlorophenol 
2,4-Dinitrophenol 

I >i········· .................... ·.·····•··· •. c Lcce.0:,_ , ;:,;: •...••..• ••·.. .. < •• \\ 

..........•..... · . •. ·.· 

Acenaphthene Benzo(G,H,I)perylene lndeno(1 ,2,3-CD)pyrene 
Acenaphthylene -- .Benzo(K)fluor:antbene - -lllaphthalene 
Anthracene Chrysene Phenanthrene 
Benzo(A)anthracene Dibenzo(A,H)anthracene Pyrena 
Benzo(A)pyrene Fluoranthene 
Benzo(B)fluoroanthene Fluorene 
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TABLE 11.1-2 

LVSIMETER SAMPUNG PARAMETERS AND METHODS 

!·······························~~~1~h~±~······························ 
_ ... _ .. ·.· .···· 

-····(•··~ Estimatlld··.··-••· < ·Container & i 
: ..• .•..• - g..,.3(ef\ . ········•··••· 

. Method' . •• oet9ctionJ..imii · . Preservative Holding Time 

2,4,5-Trichlorophenol 8270 10 .giL AG,R E 

2,6,4-Trichlorophenol 8270 10 ~giL AG,R E 

2,4-Dichlorophenol 8270 10 ~giL AG,R E 

2,4-Dimethylphenol 8270 10 ,ogiL AG,R E 

2,4-Dinitrophenol 8270 50 ~giL AG,R E 

2~Chlorophenol --8270 -10-,.g!L 1\G,-R E 

2-Nitrophenol 8270 10 ~giL AG,R E 

4-Nh:rophenol 8270 50 ~giL AG,R E 

2-Methyl-4,6-dinftrophenol 8270 50 ~giL AG,R E 

Pentachlorophenol 8270 50 •giL AG,R E 

4-Chlor~methylphenol 8270 10 •giL AG,R E 

Phenol 8270 10 •giL AG,R E 

Acenaphthene 8310 1.0 •giL AG,R E 

Acenaphthylene 8310 1.0 ~giL AG,R E 

Anthracene 8310 1 .o ~giL AG,R E 

Benzo{A)anthracene 8310 2.0 •giL AG,R E 

Benzo(A)pyrene 8310 2.0 •giL AG, R E 

Benzo(B)fluoranthene 8310 2.0 •giL AG,R E 

Benzo(G,H,~fluoranthene 8310 5.0 •giL AG,R E 

Benzo(K)fluoranthene 8310 2.0 •giL AG,R 

Chrysene 8310 1.0 •giL AG,R E 

Dibenzo{A,H)anthracene 8310 5.0 •giL AG,R E 

Fluoranthene 8310 1.0 •giL AG,R E 

Fluorene 8310 1.0 •giL AG,R E 

lndeno(1 ,2,3-CD) pyrone 8310 5.0 •giL AG,A E 
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TABLE 11J-2 

lYSIMETER SAMPUNG PARAMETERS AND METHODS 

I .... 

.·· ...... !~~~····························· 
>. Arialytic:al . Estimated .> qc,mainer & ..• i ••• 

I ·•···MethOd' oetecliori Liliiit Preservative .·. •. · ·· ··•. HOkting Time 

Naphthalene 8310 1.0p.g/L AG,R E 

Phenanthrene 8310 1.0 jLg/L AG,R E 

Pyrene 8310 1.0 jLg/L AG,R E 

NOTES: , 
'Test Methods lor Evaluating Solid Wute,' SW-846, Third Edition. 

2 USEPA Methods 600/4-79/200. 
p Pleatic. 
G Glass. 
R Refrigeration. 
N Nitric acid to pH <2. 
T T eflonLiined cap. 
E 7 days to extraction and 40 days from extraction. 
s Sutfuric acid to pH <2. 
AG Amber glass. 
c Hydrochloric acid to pH <2. 
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!NS7A~~\TION OF A TIHCO LYS!METER 

V.l~uum Pressure 
Tub<! 

/" .--. ··I 
,.._,~;,, __ · -:·., r .. 

'".·_V.lCU.II. \fill 

T\~~h.' .... 
; •.. · 

f~"'1· T.~. 

;_" II-': ... ' , ·-· ., :. \ 

'I l ~ ": .. ,. 

t"t.:f\r)l; 1·\Lt.~c·~ 
' 
J. 
I 

.·u, 

·L t-
~ .. -.. ·: . ..__.-;.. ·. ,_ .. :~ 

Rcq. 7.M. "Teflon" Dupont 
Rcqisterarl 7radomark 

l. Check to ~e sure all JO~ncs £nd ftt~1nqs 
on the lysimet.er and tubes are t:i.qht.. Th1.s ~en 
be c~sily ascertained by immerslnq the ent~re 

.unit 1n distilled ~ater ~nd ~pplyinq no more th~n 
20 lbs. o! air pressure. Observe all connect.Lons 
und jotnt.s for air bubbles ~xc~pt for the pvcous 
f1ltcr portion. The poruus fJ.ltcr portl.On shoulC:. 
cpvc n!f bubbles over the cntLrc surf.,cc. If .1:"'\y· 

lt:.lX.s .lt"e observed ...1t. .J.ny poLnt other t!"hul the 
tJorou~ ~ Llcr. the connection::; should be slLqhtty 
.t.Lqhtenc-d .and checked vq.lin. If "ll!..lk.s ,a·c stL l t 
oLJscrved, 7eflon t.apc should be used on the thrc-..ld.s 
''"rl the uni.t rc-asse:Mlcd ync.l chcc:kec.l. 1\l~o <.:h~"":.... 
for lcclkS c1.t the plug, st.op-cock., cl.1mp, v.lcuu~-

ipressure qauge or other devLces ~o be used~~ -~h~ 
'eop of ehe tubes at the top of the borehole. 
:2. F'or a T"..,.o inch diameter- tysimet.er. C:-1.ll .1 s1.)( 
; 1.nch bore he le or l.1rqer. It. t.s recommcndcri ::~.,: 
~as .J m1.nirnum there be at least. one dod one­
~half inches on each side of the l.ysi.met.c:r for the 
silic~ pack. (If di.fficult.l.CS ~re encountered 1.n 
m..ll.nt.1l.OLnq an ·open borehole, use cas1.nq c.o hold 
b.1cl<. c.hc m..lt.Crl.ul. t\Et.cr inst<Jlliltl.On "::lf 1:.~\C 

s1.lic~ ~.lCk ~nd lyslmctcr, pull. bnck the c~sLny 
und 1.nst~ll ~ bentonl.te plug.) 

1
·J. M.ake a sllJ:O<y of silica using 150 :-u.. c.,;::.dled 
\Jolter d.nd 4SO grams of 200 mesh sil1crt. flour. 
suggested use. 50-&0 lbs. of silica flour per 
lysi1nctcr:. (2 gals. Yater to S0-60 lbs. sLl ~..;,\ 
flour). Cure should be t.Jk.cn to blenrl. w.~~:.cr .anU 
:iilicol completely, m.Jk.e cer:t.J.ln that no "lumps" 
exist.. 
4. Pour part. of the silica slurry into til~ borehole 
just pr1.or t.o 1.nstallution of the lys1mct.cr. 
(Minimum oC l~ inches in the bottom for tube type. 
4 inches for cup type) . 

I 5. t>l.1cc the lysimeter into the borehole. core 
lbeinq taken to ensure that the lysimeter is 
' :ccnt.rally located. A minimum of l\ inches o( s1l1.ca 'lp.lck. around the annulus area of the unit is 
essential. We •uqqeat that the lysimeter should be 
ordered with a threaded top pluq which allows use 

'of TIHCO f uah threaded riser pipe with attached 
centrali · ~nsure centering. 

~-------------------~TIWCO~----------------------
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C.~ Pour t.he ball.n.cF: o! the silica .siurrz· Ot"t:'\,ncd t.hc ly~lmct.l!.l" tn:-uru.g 

c 

c ,. • • ••• •• ~ • ,, 

that. the ent.ire unir i.~ comrlr:r.ely c:over.t·d. This ,.,.ill al lc•-. !c.1· ar.y .. !'=ettl1r.~·· 
cr sl~to~~Dpir~~ of t:l'".e sllJ.c.l F~cr. ~:: r"~Ci:autt. l£ ""'itl:dt4lwn~ 
76 Place a bent.onire- seul A~cvc the !ilic.:J pack' f< • .-llnwed t:y toJa·~c:<l hack!~ll. 
A bent.c·r.ite surface seE l C"r ott'oe.t t:.YPE ~f !.teal is .a.lso rcccn..n•cr.ded. "'The 
be::t r.f cours~. is ..! steel Sf'cur1.t.y c:ovt.::r ""lth ol lt:c-k.. ~ct in concrete. 
0. Clamp c:ff nr pluCJ the sw.cnplr· t·V."'!.t:ut•t;.".:l: t\:i:.(.. ([f T··rl~,, Lubes .arc LcJ.nC, 
u~ed, t:::e c.. Tcflor plutt ••t. .l Tet:lon se.~..,pet.:~·cx ·~!': c:rir.~"p. n• .... ~,L: 11< C::.Jr."..\·<]t..: 
t..o the tube.) 
9. Using .a \"O:C'U\.:.T.•-t-·• t::-:-urf h.;,r.cJ f'utnP ·.r .. j:h,;Ct...Jbl~.t '>olCU\'J1\ rump. ;.~·ply 
~8 to :1 inche!O of mcrC:\.'t""'f . .....,,. reccmmt:r.c~ rt .. ·.t •' ~top-cc'C"'k be ul:;t.\llcd Ln 
t.he vacu\'.JT,··p~C"S!.\.'l:C 1 inc .ll:. c. he ~urfolc.c .'ls ._c Ll ...a~ ~· _v;.cm.::"r.-t·t.-c~,surt q~,uc;t-::>. 
If a q.a.uqe: :~ r.ot:. if"!t.allc\1 , rh..:r,~ l.S nu •. u.:c.u::.,tc ,...:y (,f d.::t\~:rt.n·Lr.c; tt .• · 
.:r..c:ur.t. oL initial vacuum C'r ho\.1 much \rc".C.\\\-"'1 M~'Y bE' l~;;ft ut.:. •' ln.tcr t.l..."ne. 
A st.op-cc:ck.. cnsur~s no loss o! vacuum a!' the pump i !"; t-~ir~c, di :-.cC~r.nr.cteC:.. 
rspeei.c..lly ""-'it.."'l tf,f· 1't:flor. tut.in<;, ~!' previously mentiune.d rr . ..ay"not ~<· 
Cli.R•~ed c:r clamt=~d off ~o~it:.hout. c~.l.m.lt;.0.1"1q the tube. 
!0.· .. '..11\t::n the vct.c\a~:r.·~.rC"~.Sl...:( ~.1uc;c lr·~l.C.:·tc-~. ll·~;. t'h.111 lO tn"-·!.,~. me: .... LI':' 
!apprc.·>:jmc"'.tely 24 houts). (1. Sd.mple shoula l"-E' .a.ttetq:.tP.~. 
ll. S•\MF·t.!. F£'l'RIEV.\L Of 711E SHALLC.: T~PE: L'"n<J " •arr:;.lo• fl~sk c.."ot lS r.>orc 
t.h.Jr, ;.ckqu.a.te for c.hc VC'h ... "fte c.d t:he lysJ..Jret.~.:L. l,tth u t..., ..... I" ole ~t.op~n· < ~ :.!'lt:: 
to~::. ir.sttr. art: :r.c~l.:(· rl':( ~;rq:lc.: cr evucu.::.: .1.t:r. t.\".t'l. Ln ont C.·l the hC'll:s, 
n·.cl..J<.inc: ccrt' . .Jlll t.~.11:. c.:·..: :.·..ll.Jc c.lc.af'~ t.l~t ~ut.tunt .. f ell~.: ~t.VJ-~Vt.:r Uy u.:. Le.\::>:. 
i of an inch. U!' 1nq .lnC".t.hct tube t:'f adequi..ll· lcn<Jti"., at tact or.l: t:r.d tO t~c 
V.J.cuum ~ump i'r.~ ir;:.-en· tt-t c.li'·-=:t (:r:c' ~f t..,e tube thr\: tt·t.· <..-t.her t.ole J.r. the 
stopi=-r.r (have tu.be fh·sh ...,it..~ tt'f· bc.r.t.c·m of Lhe_ st.05=-PC'!r) ·and appl.y vacu\.:.:.·. 
\'acuun: ~hould l..•e rcf.·C.Jt.cc: urtil r.o furtl:e:r !-~1mpl~.: :.s obt.nincd. Rcmovr- n·e 
tubes Eron: tt"_r·. s.:lmplt; fl.1sk. repecor. proccC:u:-r nun-beL· t; rl".ru 10. 0Lscart.! 
!rc·m the fiL!.t !>C.n-pll· 0~ ~~\."1PL.f.!., ;pprc-xunc.tely :O\ of t...,.c v<·lutt.~ C"f t:.he 
water used to mix Lhe siliC',, [:..lC'F' .. C':eper.d1ng upc.:r. soi.l mc..isLUr! .lnd ott".c·r 
(act.C:L·~. tl:e ~Ct·c.~r·,c: ar.d !:\.:i•~(.""C,"Uf!nt :.ampler. rr.ay t:z).;t. cr LO 48 )'\C;\.·C!..: C..r 
longer t.o obta.in a fl.:.ll ~nmplr .. A. \·acu...:.m rrcssurc of less t.h~n lC ir.che:. 

... •ill il'.clicat'r. that i s.1mFl~ sh\.uld l·e ta.k.er-. v:e suqc:;r.~t t'.hat the install.1.tlor 
Ce ch~c:>.e<"! t:ach 2"· hocJ·s. 
12. SN1PLE R.ETRIEVI\L UTILIZ:NG THr. 't'I<ANSF'ER VESSE'l.. AT OE:I"Tl'f> Bt:LOW "' rEl:.'T. 
P<.:(ore. ir.:o;tnll.n:ie;r. c! t.hc lysin·e:tet attact-. Lhc tr.:J..n:.fr.r vessel 5'-10' .>bovt. 
tt.t lysin•t:t..r:t. .J~ in fiqurc No. 2. follow FrC"CC'c\utc.•!.: 1 th["U lC. Using a sample 
fl.r:sk that j!:: mot~ ':.l"i·n c.cie<:\•C:·t«.: fc:r tl"•t \.C•lui'T'~ of the ly::imt:t.cr, insert. dr.C: 
.r.e.c:ct.e t.lH", scn•ple or eVol("U.ltion t.u.t:e 1.n a ve:ntr.d sc·uuple flask. Attach the 
qa:s or Pl'l!!l~l..:.rf: t.ar...X tC') t.he vacul.·.n-presslJ:.·t- t..ube .J.t r.ached t:.o the lysiA'eter 
set:.tinq the press.:;rc not:. to excet:.d 2!-S lb=., forc:in<; the oaJnplu l.nto tho 
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transfer ves!!lt:.lo P-Y u!llinq t..his a.mc,;.nt C'f lbso of prre~s\.u·e: r.t"'e lysimett·r 

,.·ill not be overpressurU.e.C causing tl"te silica paelc. to .separat.e from thr: 

t.eflon filter~ Then at:.t.ac:h r_t:,,, qas or pre-:.;t\!rr. l.:al'\k tt· t..he secor.~ pre.r.sut~ 

t:ube .__·hieh is at.to.che:d to t.he transfer vess( lo Set the ·pres::u:r:e at a..!lou: 

.42 l.J:>s. ~oer feet C·f ciept.h. Apply pressur. Ul"ti.l all sampl•· i.s obouned. 

Discard from t.t,c L.rst .s.~ple OR SAMPLES, apprc.:> . .irr.z.tr.ly :o' of t.he volUJ'":\f' 

<"'1 'the. wt~t.e.:r ~...::cC.: to mix t.J"'e ~~:~.c.l ~acl<. r'fpen~inq upon soil mOlSt.urc ..3onC. 

other factors. ::.he sec::oncl . .:.nC u.!.•··C<:-c.e:.t .. ,mplrs m.1y taKe t.:p t.o o\U t.o\.:1 ~ ·~:--

long(:J· t:.C' obt..;..J.n ,, full ::a.rn~l •• : ·\ 'J.-\C\o.un· i = t!S!\.'•te ··: ~e=~ rhan ll! 1.nchc. .. 

'"'l.ll iru:hc:ateC: U·.·.t cl !'Gm~~t: :h .. u~U be·t .• ~.•·n. W( ·H'Jqe~r t.:'"•Gt 1.!11: lr.se,.d~.\::.~.·:1 

be chcc}:r.d t.ach :.: hour:-.. 

t-:OTE: We furth.,·t rec:l.)rr..menc~ tho~:.·' 99.~' ~·urc ~.-J.ll..: be u!; ... .J .in ~:\c Sll1.c:..: ~ 

packo Chemical ~nalysi!o c.f onc-t.i.lt. cf cae PE·L c.ent i.mpuxjt.ies ur-e C'Vc..ilo:'blc 

:~~em rc<;Ucst:. FC"r crit..ical J.nst.allations, pure ~ilic.a is .avaialable t•ut is 

extre-melr c.xper:s i.' E-. 

26 fet•t in depth, or- ~o~here c1 t't"oo~er sourc~ 1s av.ui.l. .. ~:der wlt:, cont:\,ts t.o 

tT.aint..:dn. ~- con!=-t". .. Ll v.1c:ut.:m \..l .. 11:\t'lt.: f1.. :.~ ~! suf! l· tf-nt \:·~u.n·e Ji:w-..;.l~ 

be useC: en t.hc ·.t-tt:-..n .. "":t-t=-:Le:-.::..\~rc :or c t.o ?r!..!Vt..::"lt----d<\m.··;L r.o the.: ?,_"':'li .. •r r>::,:--:-:Jt-;. 

The- inst.allaticn should Ce Ch(•.i>u..o c~ch _.: l•ou:!".). 

111129: 
Timco 

Copyright 198~ Timco ••fg .. Inc. 
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Vacuum 
Pressu:-e 

G.Juqc 
Teflon Stop C~cx 

Foe lysimet:l!t' Lnst..llLf.lt.l.ons. t.~1e 1Jet.cuum-?:essure· gauge is cidope.e-:. to .. 1 teflon T E1.t:t.:.ng · .... tu;:-h i;. .lC':.Jc!'i~C. to t.he :.e:l:".)n i" .O.J. 
t~e. 'the c~r Lon :.;.:.be L::. .:·.J:. .. 1:1d gr:o~ve:d w1t:..~ .J gr:.~over t.-.: .~1!.-J·­t: .. h.e fittlngs tv t:Lc;he.en tJC'Ope:Ly so the tUbe dol:!s nat. slip au:.. At. t:.hl.S point .....~ te~Lon s::.op-::ocl< lS Li"ISt..llled, then d tefl.an ?lug 1s i:1.ser:cd :.n ::"'I.e end 0t t..he :.Ube. 

?=essure source t~es and s~mple evacuatlon tube should each have J t.efLon ~top-cock tlnd end plug installed. 

',.jh1le it 1s desireable co .J::t..Jch .J teflnn st0pcock ..1t :.he c:-.::! =~ the tube as mentioned u.bovc, shown belo\.J as a cost effectt•Je op:!.on. A piece of J/8" 0.0. x !"" r.o. tygon tube is placed over the teflon tube Wlth a steel base c~amp holdLng it in place. The end of the tygon tube is sealed off w1th a plastic grlppLng clamp. 

. ""'""' rr,.,.,..,,.,. 
c.. ..... 

.·;·: . . 
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(n~c':.l•JI' muld~d ..._,! ~h~m·t:,1i.l. . .~y tlac::'t To:: ;(l!l•i.·~ ''• ;,;.lu· o;t,(Jpc.:uc;~. n.1s a ..)!H.: tJi.~cc t1..1ndle wr.d :H.P.:tTI con:;tz:uct.!...:>ll. 

Ther-e .;:.r-c n~ mcr . .Jl or urhet" pLlSt.lC p.J.r-t.:-. whl~,.~i, t:~·uld r-..:.n;~·,\d•• 1.n c."'ust:ic cnv1.ron.mcnt.s. 

twail"t.>lc in j" O.D. x l/0" l.D. in continuou~ lcnytl'>s. It ls t.:hnm\c:;ll.ly inert .• even with thC' "''J:;t t.::.'C•-,t.ir: :.olv~nt!"'. Cnl dnrl prc-qrt.llwcd tnr usc wit'h tc(\()u t 1 t:.linCJ!'"*. 

\ 

I 
' 
I 
I 
I 

------.... __________ _ -----------
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SAMPL!~G ?R~Du~S :OR THE TI~CO TUBE 
LYS!~TER WI~ TRA.~SFER VESSEL 

1. Using the stop-cocks shut off ~~e pressure tube t~ ~~e trans:er 
vessel and ~~e sample tube t~ the transfer vessel. 

2. ~ttach the hand pump to the lys~eter pressure tube, whi:h has 
~~c pressure gauge attac~ed. Make sure pump is attached at the vacuu~ 
end of the pump. (See attached diagram) 

3. Making sure ~~e stop-cock on the lys~eter pressure tube is open 
a;>ply ~8 t:o 21 -inches _oLme=u..-y. 

4. Reading the gauge, once it reaches 18 to 21 inches of Hg. shut 
off the stop-cock· on ~~e lysL~eter pressure tube. 

5. All t~ree lines should be shut off now and a vacuum of 19 to 21 
inches of Hg. should read steadily on the gauge. In a;>prox~~t:ely c~ 

hours, if ~~e pressure gauge =ea~s less than 10 inc~es of ng. a sa~;~e 

should be taken. 

6. samcle Retrieval Using Transfer Vessel 
Open all stop-cocks. Insert the tra~sfer vessel sample tube i~to a 
vented sample flask or sampling container. 

7. ~ttac!1 t!1e pressure .end (see diag::am) o E ~~e hand pu.>~p to t!1e 
lysimeter pressure tube. Apply bet•.,een 2!-S psi of pressure for~ing ~he 
sample into the transfer vessel. Keep this~ pressure applied u~~~: 
you are sure ~~e complete saQple has been tr3nsferred. Do ~ot use 
higher pressure since damage to the silica pack surrounding ~~e 

lysimeter could occur. 

8. ~ow attach the hand pump at ~~e pressure end t:o the t::ansfe:: 
vessel pressure t:ube. 
of depth. (Example: 

Apply pressure at a rate of .42 lbs. per foot 
50ft of vertical depth equals 21 lbs.) 

9. Apply pressure until all sample is obtained. Discard the first 
sample or samples until 30% of the volume of distilled water used 1n 
mixing ~~e silica pack is accounted for. Example using 2 gallons 
(7571 ml) to mix the silica slur::y would mean that the. first .6 
g~llons (2271 ml) of sample retrieved should be discarded s1nce 
it contains simply distilled water from the silica pack. 
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10 •. Start at step one. Oepenctir.g on soil moisture and soil type 
the second and subsequent samples may take 24 hours or longer to 
obtain a full sample. When ~~e vacuum gauge drops below 10 inches 
of Hg. the sample should be take. It ~s suggested that the install­
ation be checked once every 24 hours once a vacuum is appl~ed unt~l 
a full sample is obtained. 
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HODEL 

Plll'l. '"' UTILITY !WID PUMPS 

General Info~at~on 

PAR f"U~ps :lP'-·::.::- need coax. in; !)r p::-.i::linc; # full sue~ ion o:~- t..'-te 
first stroke. Bras~ cylinders, high-quality ~il resis~t 
plungers, intake and discharge cap~ fer the long life. Pumps 
can be used i:> any por.ition. Available in l-1/4" diameter C]l~:lders. 

srecifications 

STFOKES 
PER =· STROKE: OVERALL HOSF 
GAL. DIA. t.E:NG'l'H LENGTH CONNF.CTION \'EIGHT 

33799-0000 26 l-l/4" 7-l/2" 12" l/2" 2.0 

A~On~·plllCt o·u~OP'~~'"" cap 
-·th vp•ongled r.po~o~l 

a..Hea.,7 1eomleH btau cyl· 
iAd•r; rolled •nd1. 

(.Necpren• loot Hrc•n~r 
woth int•qrol •a! ... e. 

L\.,Mclded ho"dl• 

t
8
5ro1 , !.haM woth it~t~grl.ll 
~lunq~rr retain•'· 

J.F ull· flo a 1 '" q. frochon· 
fr~e rteocrenll' gh •• .,qer. the 
mo\1 efficie-nt plut19~r '" 
nt~y ~o:ufflp. 

:-1.aint:encance 

•• T"14ANQLE _....,..(l:!C';:5) 
·a·· RING .ANQ 8USHING 

;~t£0Pq£NE SPOUT C~P 
.~1 TH aAAS'i CONN~CTOR 

~ULLY AOJUSU8lE 
I,!QUNTING IRACI(£ rs 

SE.AMLESS au.ss CY' .. tNOEA 
a~u.s~ 11LUNGEA SHAFT -hiTM 

INTEG;!AL P\.UNGEA RETAIN( A 

~111.1 F'L0A'l'I"4G PlU"'CaA __ _..,.. ....... 

iNAP AC!!ON SELF SEATING 
."t(QPAENE OISC IIAI.VE 

NEOPRENE INTAKE CAP 
· STiUIGH T TYI'E 

N[Qpqpo~£ rNTUE C.lP . 
AN GUO rYPE ~ 

·,f .'·11~:'1( ~0'.~' ·.~~.\•IIIErt \',IT·o 
.'4:~GI;.lt:H::o;(~·.\l\LH}" I 
,,lN M ·:"•IfF' ~·~r.~ wo•Ji·· ............ .,......,.,-, 

Ll!1rl 

To clisassemble i?UinP for ccleaning and repair, l?\1.11 handle C'ut. 
approximately 4" .>nd place sc-rewdriver carefully under bott;:,::~ 
of spout cap and over outstde 0f cylinder roll. Lift Ul? on 
screwdriver and pry off spout ap. Pull out plunger shaft 

' ~IWCO WFG~-----------
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assembly. Lift: full floating pl=ger off seat: ant! clean 
bet~een cup ant! seat. Remove intake cap in same way as spout 
cap. Take disc valve from c:ylintler ant! clean untler neoprene 
flapper. Run rag through cylintl~r for cleaning. 

To reassembl& pump pl.acP. <lise valve in cylinder, snap intake 
cap back ontc cylintler ~ing sure undercut: in cap is over 
cylinder roll. Insert: plunger shaft: ass~mbly into cylinder 
and snap spout: cap over cylinder roll. 

Oil pump int:e:nally and spray with corrosion· i.:lhi.bitor or liqh1: 
oil for storage . 

._----------~TIMCO MFG.,f" __________ _, 
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!lcrte -------

'Time -------

Ford Allen Pork Clay llone 
Ford Motor Compony 
Lysimeter Semple 

Lysimeter 1---------------------
Analyze for ___________________ _ 

p~~ ~----------------------------

Somplers Signatu...,.. --------------------'-
'Time _________________ !lcrte _____________ __ 

EACH SAMPLE TRANSFERRED SHOULD HAVE A LABEL ATTACHED. 

SAMPLE LABEL 
FORD MOTOR COMPANY 
ALLEN PARK, MICHIGAN 

OWN. BY: TBM 

FIGURE tiJ..4 


